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The publications of the United States Geologioal Survey are issued in aooordanoe with the statute 
approved March 3, 1879, which declares that— 

'* The publications of the Geological Survey shall consist of the annual rei>ort of operations, geological 
and economic maps Ulustrating the resources and classification of the lands, and reports upon general 
and economic geology and paleontology. The annual report of operations of the Geological Survey 
shall accompany the annual rei>ort of the Secretary of the Interior. All special memoirs and reports 
of said Survey shall be issued in uniform quarto series if deemed necessary by the Director, but other- 
wise in ordinary octavos. Three thousand copies of each shall be published for scientific exchanges 
and for sale at the price of publication ; and all literary and cartographic materials received in exchange 
shall be the property of the United States and form a part of the library of the organization : And the 
money resulting from the sale of such publications shall be covered into the Treasury of the United 
States.'* 

On July 7, 1882, the following joint resolution, referring to all Government publications, was passed 
by Congress : 

* ' That whenever any dooament or report shall be ordered printed by Congress, there shall be printed, 
in addition to the number in each case stated, the * usual number ' (1,900) of copies for binding and 
distribution among those entitled to receive them." * 

Except in those oases in which an extra number of any pablication has been supplied to the Survey 
by special resolution of Congress or has been ordered by the Secretary of the Interior, this office has 
no copies for gratuitous distribution. 

ANNUAL EBPORTS. 

L FirstAnnualBeportof the United States Geological Survey, by Clarence King. 1880. 89. 79 pp. 
1 map. — A preliminary report describing plan of organization and pubUoations. 

n. Second Annual Report of the United States Geological Survey, 1880-'81, by J. W. Powell. 1882. 
8^. Iv, 588 pp. 61 pL 1 map. 

m. Third Annual Beport of the United States f^eological Survey, 1881-'82, by J. W. Powell. 1883. 
8^. xviii, 564 pp. 67 pL and maps. 

lY. Tourth Annual Beport of the United States G^logical Survey, 1882-'83, by J. W. PowelL 1884. 
8P. xxxii, 478 pp. 85 pi. and maps. 

Y. Fifth Annual Beport of the United States Geological Survey, 1883-'84, by J. W. PoweU. 1885. 
8^^. xxxvi, 469 pp. 58 pi. and maps. 

YI. Sixth Annual Beport of the United States Geological Survey, 1884-'85, by J. W, PowelL 1886. 
8o. xxix, 570 pp. 65 pL and maps. 

YIL Seventh Annual Beport of the United States G^logical Survey, 1885-'86, by J. W, Powell. 1888. 
8P. XX, 656 pp. 72 pL and maps. 

The Eighth and Ninth Annual Bei>orts are in press. 

MONOGBAPHS. 

Monograph I is not yet published. 

n. Tertiary History of the Grand Ca&on District, with atlas, by Clarence E. Dutton, Capt. U. S. A. 
1882. 40. xiv,264pp. 42 pi. and atlas of 24 sheets folio. Price $10.12. 

m. G^logy of the Comstock Lode and the Washoe District, with atlas, by G^eorge F. Becker. 1882. 
49. XV, 422 pp. 7 pL and atlas of 21 sheets folio. Price $1L 

lY. Comstock Mining and Miners, by Eliot Lord. 1883. 40. xiv, 451 pp. 3 pi. Price $1.50. 

Y. The Copper-Bearing Bocks of Lake Superior, by Boland Duer Irving. 1883. 40. zvi, 464 pp. 
15 1. 29 pL and maps. Price $1.85. 

YI Contributions to the Knowledge of the Older Mesozoic Flora of Yirginla, by William Morris 
Fontaine. 1886. 4^. xi, 144 pp. 54 1. 54 pi. Price $1.05. 

YIL Silver-Lead Deposits of Eureka, Nevada, by Joseph Story Curtis. 1884. 4^. xiii, 200 pp. 16 
pL Price $1.20. 



II ADVERTISEMENT. 

Vm. Paleontology of the Eareka District, by Charles Doolittle Waloott. 1884. 40. xiii, 298 pp. 
241. 24 pi. Price $1.10. 

IX. Brachiopoda and Lamellibranohiata of the Baritan Clays and G^reensand Mi^ls of New Jersey, 
by Bobert P. Whitfield. 1885. 40. xx,838pp. 35 pL Imap. Price $1.16. 

X. Dinooerata. A Monograph of an Extinct Order of Gigantic Mammals, by Othniel Charles Marsh. 
1886. 40. xviii,243pp. 56 L 56 pL Price $2.70. 

XI. Geological History of Lake Lahontan, a Qnatemary Lake of Northwestern Nevada, by Israel 
GookBnsselL 1885. 40. ziT,288pp. 46 pi. and maps. Price $1.75. 

X£L Geology and Mining Industry of Leadville,. Colorado, with atlas, by Samuel Franklin Emmons. 
1886. 40. xxiz, 770 pp. 45 pi. and atlas of 35 sheets folio. Price $8.40. 

Mil. Geology of tiie Quicksilver Deposits of the Pacific Slope, with atlas, by Gteorge F. Becker. 
1888. 40. xix, 486 pp. 7 pL and atlas of 14 sheets folio. Price $2.00. 

XIY . Fossil Fishes and Fossil Plants of the Triassio Bocks of New Jersey and the Connecticut Val- 
ley, by John S. Newberry. 1888. 4^. xiv, 152 pp. 26 pL Price $1.00. 

In preparation: 

XV. Younger Mesosoio Flora of Virginia, by William M. Fontaine. 

XVI. Paleozoic Fishes of North America, by J. S. Newberry. 

XVII. Description of New Fossil Plants from the Dakota Group, by Leo Lesquereux. 
—Gasteropoda of the New Jersey Cretaceous and Eocene Marls, by B. P. Whitfield. 
— G^logy of the Eureka Mining District, Nevada, with atlas, by Arnold Hague. 
—Lake Bonneville, by G. K. Gilbert. 

— Sauropoda, by O. 0. Marsh. 

— StegMauria, by O. C. Marsh. 
— BrontotheridsB, by 0. C. Marsh. 

— The Penokee-<3h>gebic Iron-Bearing Series of 21orth Wisconsin and Michigan, by Boland D. Irving. 
— Bei>ort on the Denver Coal BasIu, by S. F. Emmons. 

— Beport on Silver Cliff and Ten-Mile Mining District, Colorado, by a F. Emmons. 

—Flora of the Dakota Group, by J. S. Newberry. 

— The Glacial Lake Agassis, by Warren Upham. 

— Geology of the Potomac Formation in Virginia, by W. M. Fontaine. 

BULLETINS. 

Each of the Bulletins contains but one paper and is complete in itself. They are, however, num. 
bered in a oontinnous series, and may be bound in volumes of convenient size. To facilitate this, 
each Bulletin has two paginations, one proper to itself and another which belongs to it as part of the 
volume. 

1. On Hypersthene- Andesite and on Triclinic Pyroxene in Augitic Bocks, by Whitman Cross, with a 
G^logical Sketch of Bnffido Peaks, Colorado, by S. F.Emmons. 1883. 8°. 42 pp. 2pL Price 10 cents. 

2. Gold and Silver Conversion Tables, giving the coining values of troy ounces of fine metal, etc., com- 
puted by Albert Williams, jr. 1883. 8°. 8 pp. Price 5 cents. 

3. On the Fossil Faunas of the Upper Devonian, along the meridian of 76^ 80', firom Tompkins County, 
N. T., to Bradford County, Pa., by Henry S. Williams. 1884. 2P. 36 pp. Price 6 cents. 

4. On Mesozoic Fossils, by Charles A. White. 1884. 8°. 36 pp. 9 pi. Price 6 cents. 

5. A Dictionary of Altitudes in the United States, compiled by Henry Giuinett. 1884. 8^. 325 pp. 
Price 20 cents. 

6. Elevations in the Dominion of Canada, by J. W. Spencer. 1884. ^. 48 pp. Price 5 cents. 

7. Mapoteca Geologica Americana. A Catalogue of Geological Maps of America (North and South), 
1752-1881, in geographic and chronologic order, by Jules Marcou and John Belknap Marcou. 1884. 
8®. 184 pp. Price 10 cents. 

8. On Secondary Enlargements of Mineral Fragments in Certain Bocks, by B. D. Irving and C. K. 
VanHise. 1884. 8^. 56 pp. 6pL Price 10 cents. 

9. A Beport of work done in the Washington Laboratory during the fiscal year 1883-'84. F. W. Clarke, 
chief chemist ; T. M. Chatard, assistant chemist. 1884. 8^. 40 pp. Price 5 cents. 

10. On the Cambrian Faunas of North America. Preliminary studies, by Charles Doolittle Walcott. 
1884. 8®. 74 pp. 10 pi. Price 5 cents. 

11. On the Quaternary and Becent MoUusoa of the Great Basin ; with Descriptions of New Forms, by 
B. Ellsworth Call. Introduced by a sketch of the Quaternary Lakes of the Great Basin, by G. X. 
Gilbert. 1884. 2P. 66 pp. 6 pi. Price 6 cents. 

12. A Crystallographic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 1884. 8°. 
84 pp. 3 pi. Price 5 cents. 

13. Boundaries of the United States and of the several States and Territories, with a Histdrical 
Sketch of the Territorial Changes, by Henry Gannett. 1885. 8^. 135 pp. Price 10 cents. 

14. The Electrical and Magnetic Properties of the Iron-Carburets, by Carl Bams and Vincent 
Strouhal. 1885. 8^. 288 pp. Price 15 cents. 

15. On the Mesozoic and Cenozoio Paleontology of California, by Charles A White. 1885. 8*. 
S9pp. 1^00 5 cents. 
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16. On the Higher. Devonian Faonas of Ontario C onnty, New York, by John M. Clarke. 1886. 8®. 
86 pp. 3 pi. Price 5 cents. 

17. On the Development of Crystallisation in the Igneons Bocks of Washoe, Nevada, with Kotes on 
the Geology of the District, by Arnold Hagae and Joseph P. Iddings. 1885. 8^. 44 pp. Piloe 5 cents. 

18. On l^uine Booene, Fresh- water Miocene, and other Fossil Mollnsca of Western North America 
by Charles A. White. 1885. 8o. 26 pp. 3 pi. Price 5 cents. 

19. Notes on the Stratigraphy of California, by G«orge F. Becker. 1885. 8'^. 28 pp. Price 5 cents. 

20. Contributions to the Mineralogy of the Bocky Mountains, by Whitman Cross and W. F. Hille* 
brand. 1885. 8^. 114 pp. 1 pi. Price 10 cents. 

21. The Lignites of ^he Oreat Sioox Beservation . A Beport on the Begion between the Gkand and Mo- 
lean Bivers, Dakota, by Bailey Willis. 1885. 8^. 16 pp. 5 pi. Price 5 cents. 

22. On New Cretaceous Fossils fhun California, by Charles A. White. 1885. 8^. 25 pp. 5 pi. Price 
Scents. 

23. Observations on the Junction between the Eastern Sandstone and the Keweenaw Series on 
Keweenaw Point, Lake Superior, by B. D. Lrving and T. C. Chamberlin. 1885. 8^. 124 pp. 17 pi. 
Price 15 cents. 

24. List of Marine Mollnsca, comprising the Qoatemary fossils and recent forms from American 
Localities between Cape Hatteras and Cape Boque, including the Bermudas, by William Healey Dall. 
1885. 8P. 336 pp. Price 25 cents. 

25. The Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes. 
1885. IP. 85 pp. Price 10 cents. 

26. Copper Smelting, by Henry M. Howe. 1885. 8o. 107 pp. Price 10 cents. 

27. Beport of work done in the Division of Chemistry and Physics, mainly during the fiscal year 
1884>'85. 1886. 8^. 80 pp. Price 10 cents. 

28. The Gabbros and Associated Hornblende Bocks occurring in the Neighborhood of Baltimore, Md., 
by G^rge Huntington Williams. 1886. 8P. 78 pp. 4 pL Price 10 cents. 

29. On the Fresh- water Invertebrates of the North American Jurassic, by Charles A. White. 1 886. 
8o. 41pp. 4pL Price 5 cents. 

80. Second Contribution to the Studies on the Cambrian Faunas of North America, by Charles Doo- 
little Walcott. 1886. 8o. 869 pp. 88 pi. Price 25 cents. 

31. Systematic Beview of our Present Knowledge of Fossil Insects, including Myriapods and Arach- 
nids, by Samuel Hubbard Scudder. 1886. 8^. 128 pp. Price 15 cents. 

32. Lists and Analyses of the Mineral Springs of the United States; a Preliminary Study, by Albert 
C.Peale. 1886. 8o. 235 pp. Price 20 cents. 

33. Notes on the Geology of Northern Califomia, by J. S. Diller. 1886. 8^. 28 pp. Price 5 cents. 
34 On the relation of the Laramie Mollnscan Fauna to that of the succeeding Fresh-water £ooene 

and other groups, by Charles A. White. 1886. 89. 54 pp. 5 pi. Price 10 cents. 

35. Physical Properties of the Iron-Carburets, by Carl Bams and Vincent Stronhal. 1886. 8P. 62 
pp. Price 10 cents. 

36. Subsidence of Fine Solid Particles in Liquids, by Carl Barus. 1886. 8o. 58 pp. Price 10 cents. 

37. Types of the Laramie Flora, by Lester F. Ward. 1887. 8P. 354 pp. 57 pi. Price 25 cents. 

38. Peridotite of Blliott County Kentucky, by J. S. Diller. 1887. 8o. 31 pp. 1 pi. Price 5 cents. 

39. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by Warren Upham. 1887. 8P. 84 
pp. 1 pi. Price 10 cents. 

40. Changes in Kiver Courses in Washington Territory due to Glaciation, by Bailey WilUs. 1887. 8P. 
10 pp. 4 pi. Price 5 cents. 

41. On the Fossil Faunas of the Upper Devonian— the Genesee Section, New York, by Henry S. 
Williams. 1887. 8°. 121 pp. 4 pi. Price 15 cents. 

42. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year 
1885-'86. F. W. Clarke, chief chemist. 1887. 8^. I.VJ pp. IpL Price 15 cents. 

43. Tertiary and Cretaceous Strata of the Tuscaloosa, Tombigbee, and Alabamf Bivers, by Bugene 
A. Smith and Lawrence C. Johnson. 1887. 8^. 189 pp. 21 pL Price 15 cents. 

44. Bibliography of North American Geology for 1886, by Nelson H. Darton. 1887. 8^. 35 pp. 
Price 5 cents. 

45. The Present Condition of Ejaowledge of the Geology of Texas, by Bobert T. HilL 1887. 8o. 94 
pp. Price 10 cents. 

46. Nature and Origin of Deposits of Phosphate of Lime, by B. A. F. Penrose, Jr., with an Introduc- 
tion by N. S. Shaler. 1888. 8^. 143 pp. Price 16 cents. 

47. Analyses of Waters of the Yellowstone National Park, with an Account of the Methods of Anal- 
ysis employed, by Frank Austin Gooch and James Edward Whitfield. 1888. 8^. 84 pp. Price 10 
cents. 

48. On the Form and Position of the Sea Level, by Bobert Simpson Woodward. 1888. 8P. 88 pp. 
Price 10 cents. 

49. Latitudes and Longitudes of Certain Points in Missouri, Kansas, and New Mexico, by Bobert 
Simpson Woodward. 188t. 8P. 133 pp. Price 15 cents. 



IV. ADVEETISBMENT. 

Numbers 1 to 6 of the Bulletins form Yolame I ; Knmbers 7 to 14, Yolnme II ; Numbers 15 to 28, Vol- 
ume ni; Numbers 24 to 30, Volume IV ; Numbers 31 to 86, Volume V ; Numbers 37 to 41, Volume VI ; 
Numbers 42 to 46, Volume VII. Volume VIII is not yet complete. 

In press: 

50. Formulas and Tables to facilitate the construction and use of Maps, by R 8. Woodward. 

51. Invertebrate Fossils from Califoiuia, Orej^on, Washin^n Territory, and Alaska, by C. A. 
White. 

52. On the Subaerial Decay of Bocks and the Origin of the Bed Color of Certain Formations, by 
Israel C. Bnssell. 

53. Greology of the Island of Nantucket, by N. S. Shaler. 

In preparation: 

— Notes on the Gteology of Southwestern Kansas, by Bobert Hay. 

— On the Glacial Boundary, by G. F. Wright. 

— The Gabbros and Associated Bocks in Delaware, by F. D. Chester. 

— Fossil Woods and Lignites of the Potomac Formation, by F. H. Knowlton. 

— Mineralogy of the Pacific Coast, by W. H. Melville and Waldemar Lindgren. 

— Beport of work done in the Division of Chemistry and Physics, mainly during the fiscal year 
1886-'87. 

— A Bei>ort on the Thermo-Blectrical Measurement and High Temperatures, by Carl Bams. 

— The Greenstone Schist Areas of the Menominee and Marquette Begions of Michigan, by George 
H. Williams; with an Introduction by B. D. Irving. 

~ Bibliography of the Paleozoic Crustacea, by A. W. Vogdes. 
~ The Viscosity of Solids, by Carl Barus. 

— Author-Catalogue of (contributions to North American Gteology, by N. H. Darton. 

— On a Group of Volcanic Bocks from the Tewan Mountains, New Mexico, and on the occurrence 
of Primary Quartz in certain Basalts, by J. P. Iddings. 

— On the relations of the Traps of the Jura-Trias of New Jersey, by N. H. Darton. 

— Altitudes between Lake Superior and the Bocky Mountains, by Warren ITpham. 

— Mesozoic FOssils in the Permian of Texas, by C. A. White. 

STATISTICAL PAPEBS. 

MineralBesources of the ITnited States [1882], by Albert Williams, Jr. 1883. &>. xvii,813pp. Price 
50 cents. 

Mineral Besouroes of the United States, 1883 and 1884, by Albert Williams, Jr. 1885. 8^. xiv, 1016 
pp. Price 60 cents. 

Mineral Besources of the United States, 188S. Division of Mining Statistics and Technology. 1886. 
89." vil, 576 pp. Price 40 cents. 

Mineral Besources of the United States, 1886, by David T. Day. 1887. BP. viii, 813 pp. Price 50 
cents. 

Mineral Besouroes of the United States, 1887, by David T. Day. 1888. 8^. vii, 832 pp. Price 50 
cents. 

In preparation : 

Mineral Besources of the United States, 1888, by David T. Day. 

The money received from the sale of these publications is deposited in the Treasury, and the Secre- 
tary of that Department declines to receive bank checks, drafts, or postage stamps ; all remittances, 
therefore, must be by postal note or momet obdbb, made payable to the Librarian of the U. S. Geo- 
logical Survey, or i^ curbbnct, for the exact amount. Correspondence relating to the publications of 
the Survey should be addressed 

To THE DiBBCTOB OP THE 

United States Gboloqical Subvet, 

Washington, D. C. 
Washinoton, D. C, April 1, 1889. 
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LETTER OF TRANSMITTAL. 



Department of the Intebiob, 
United States Geological Survey, 

Wmhington, D, C, April 15, 1887. 

Sib: I have the honor to submit herewith, through Mr. Henry Gan- 
nett, Geologist in charge of Geography, a report on the determination 
of astronomic positions in Missouri, Kansas, and Kew Mexico. 

The principal results of this work were furnished to the Division of 
Geography for use in the map work proper soon after the observations 
were made, and the definitive latitudes together with approximate 
longitudes of the primary points were published in the Sixth Annual 
Eeport of the Survey. 

Although the immediate object of this astronomic work was the 
fixation of points within the probable limits of plumb line defiections, 
it is believed that the observations are sufficiently numerous and pre- 
cise to justify their discussion somewhat in detail. Accordingly, in 
the intervals afforded by other work, an attempt has been made to 
collect, arrange, and discuss the observations in such a manner as to 
render their results most useful for the purposes of geography and 
geodesy. 

I desire in this connection to acknowledge my indebtedness to Mr. 
B. G. Washington, jr., for faithful assistance in field work and in the office 
computations, of which latter he has made the greater part. It is 
proper also to state that the Survey is indebted for numerous courtesies 
to the county officials at Oswego and Fort Scott, Kans.^ to Mr. 
S. E. W. Johnson, of Elk Falls, Kans. ; to the authorities of Drury 
College, Springfield, and the Southwest Baptist College, Bolivar, Mo. ; 
to the officials of the Atlantic and Pacific Eailway, Albuquerque^ 
N. Mex.; and to the Western Union Telegraph Company for the free 
use of their lines in exchanging clock signals. 
Very respectfully, 

E. S. WOODWABD, 

Oeographer. 
Hon. J. W. Powell, 

Director U. 8. Oeologwal Survey. 

(179) 
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LATITUDES AND LONGITUDES IN MISSOURI, KANSAS.: 

AND NEW MEXICO. 



By Eobebt S. Woodwaed. 



(1) Daring the months August to December, 1885, and June and 
July, 1886, the latitudes and longitudes of the following places were 
determined in connection with the geographical work of the Geological 
Survey, namely, Oswego, Elk Falls, and Fort Scott, in Kansas; Spring- 
field and Bolivar, in Missouri; and Albuquerque, in I^ew Mexico. The 
results of this work are here collected and discussed with such detail as 
has seemed essential to their proper interpretation. 

The longitudes of the above places were determined by the telegraphic 
method with respect to the observatory of Washington University, 
Saint Louis, Mo. The observations at Saint Louis were made by Prof. 
H. S. Pritchett. He was assisted by Mr. A. Eamel. The field obser- 
vations were made by the writer, who was assisted by Mr. B. 0. Wash- 
ington, jr. 

At each point where astronomic observations were made a stable 
and reasonably permanent pier for supporting the transit was erected. 
The piers were referred geodetically to one or more public buildings 
and to one or more public land survey corners. A list of the latitudes 
and longitudes of the latter points, as well as of the piers, will be found 
in section (21). Descriptions of the piers and the locations of the sev- 
eral stations where observations were made are given below. 

DESCRIPTIONS OF STATIONS. 
OSWEGO, KANS. 

(2) This station is situated in the court house yard on the northwest 
corner of Sixth avenue and Merchant street, in Oswego, Labette 
County, Kans. The pier from which observations were made is about 
3.5 feet high. It is of brick, two by two and one-half brick-lengths in 
cross section, and capped by a liressed sand Atone about 19 inches by 
24 inches in cross section and 6 inches thick. The foundation for the 
pier is a cubic yard of concrete whose upper surface is about even with 
the ground surface. 

(181^ ^ 
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This station is situdVeid'aDVtlle southwest corner of Sixth and Sedge- 
wick streets in jbb^'^iirage of Elk Falls, Elk Coanty,Kans. It is about 
75 feftf.wjesrof tli*e' railway eating house and about 100 feet south of the 

^ . :So^Jrh^irarK!ansas Railway. The pier is similar in form and construction 

•..*• •td'fhat at Oswego, described above. 

FORT SCOTT, KANS. 

This station is situated within and near the northeast corner of the 
courthouse square, Fort Scott, Bourbon County, Kans. This square 
is bounded on the north, east, south, and west by Birch street, IN'a- 
tional avenue. Hickory street, and Judson street, respectively. The 
pier is similar in form and construction to that at Oswego, described 
above. For the purpose of fixing a meridian line permanently the 
authorities of Bourbon County set in the court house square two 
heavy limestone posts. These are about 4 feet long, and are set so 
that their upper surfaces are about even with the ground surface. A 
point, consisting of an indentation made with a center punch in soft 
metal run into a hole one-half inch in diameter and 2 inches deep, was 
fixed on each stone. These points define a meridian with a probable 
error of about it 10''. The point on the northern stone, which is near 
the north side of the square, bears north 8^ 06' west, and is 61.48 feet 
distant from the small drill hole defining the position of the transit on 
the capstone of the pier. The southern stone is 287.76 feet from the 
northern. 

SPRINGFIELD, MO. 

This station is situated in North Springfield, Greene County, Mo. It 
is on the grounds of Drury College, about 50 feet east of the center of 
Benton avenue, and between Calhoun and Center streets. The pier 
has a foundation of a cubic yard of concrete and a superstructure of 
dressed sandstone capped by a limestone slab 4 inches thick and 18 
inches by 22 inches in cross section. 

BOLIVAR, MO. 

This station is situlited in the northwest corner of the grounds of the 
Southwest Baptist College, Bolivar, Polk County, Mo. These grounds 
are bounded on the north, east, south, and west by Maupiu, Mill, Col- 
lege, and Clarke streets, respectively. The foundation for the pier is a 
cubic j'^ard of concrete. The superstructure is of brick capped by a 
limestone slab 4 inches thick and 18 inches by 22 inches in cross section. 

ALBUQUERQUE, N. MEX. 

This station is on the grounds of the Atlantic and Pacific Eailway, 
Albuquerque, If. Mex. It is about 100 feet south of the general office 
of the railway company, and is inclosed by a small frame building or 
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observatory. The pier is of dressed sandstone, about 16 inches square 
in cross section, about 7 feet long, and is capped by a limestone slab 6 
inches thick and 19 inches by 24 inches in cross section. 

raSTBUMKNTS AND INSTEUMKNTAL CONSTANTS. 

(3) The instruments used at Saint Louis were a meridian transit by 
Fauth & Co., a chronograph by Bond & Sons, and two break-circuit 
mean-time clocks, Ifos. 214 and 225, by Howard. For the transit, Pro- 
fessor Pritchett has furnished the following constants, which have been 
used in the reductions of his time work : 

Meridian transit^ Fauth 4" Co. 

Focal length of telescope inches.. 38. S 

Clear aperture do 

Magnifying power diameters. . i«o 

Equatorial intervals of diaphragm lines used from their mean. 

Wire A3+ll*.4l 
Bi+ 5 .70 
B2+ 2.85 

B3 .00 ) Clamp west. 
J54— 2 .85 
J55- 5 .70 
Ci-11 .41 

Value of one division of striding level=0M36. 
Inequality of pivots =+0*.005 clamp west. 

(4) The instruments used in the field were a meridian transit by 
Wiirdemann, a chronograph by Fauth & Co., and two break-circuit 
sidereal chronometers, No. 187 by Bond & Sons, and No. 353 by Blunt 
& Nichols. The transit has a split base, the lower part carrying a 
spindle, about which the upper part may turn when the instrument is 
used for determining latitude by Talcott's method. The constants of 
this transit are given below : 

Meridian transit, Wiirdemann No, 20. 

Focallength of telescope inches.. 25.50 

Clear apertnre do.... 2 

Distance between principal points of objective inch . . 0. 123 

Magnifying power with diagonal eye piece diameters.. 70 
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Equatorial intervals of diaphragm lines from, mean of middle five lines, 

Wire Ai+26».72 
A2+2I .61 
A^+n .16 

1+ 8.71=tO«.006 

2+ 4.37±0.006| 

3- .07±0 .006 >01amp west. 

4- 4.30±0.005| 
6- 8. 71 ±0.005 

Bi-17 .25 
B2-2I .82 
-B3-26 .97 

Table of level constants. 



Levels.* 


No. divisioDB to 1 inch. 


Value of 1 division. 


Striding level A 
StridiDg level B 
Latitude level 
Latitude level D 


13 
20 
11 
12.5 


1". 69=0-. 113 
1 . 65=0 . 103 
3 .86 
2.10 



* The letters A, B,0, D, respectively, are engraved on the glass tubes of these lev^. 

One revolution of zenith distance micrometer 8crew=80'^763± 
<y'.009. 

Log. half revolution =1.60618.6 ±4.5. 

Correction for inequality of pivot8*=0».068, the clamp end of the 
axis being the larger. 

One revolution of azimuth 8crew=198''.75=13».25. 

One division of head of screw for wye adjustment=2''.08=0M39. 

(5) The principal details of the work of determining the above con- 
stants of Wilrdemann transit No. 20 will now be given. 

(a) Equatorial intervals of lines on diaphragm, — The transit lines of 
this instrument are ruled on a glass diaphragm. The intervals of the 
five middle lines from their mean were determined from the transits, 
observed at Oswego, Eans., of 51 stars varying in declination from 0^ 
to 87^. There were observed in all 161 transits of these stars. The 
resulting mean values of the intervals and their probable errors are 
those given above. The intervals of the outside lines from the mean 

1 The glass diaphragm on which these lines were raled was, nnfortanately, broken 
while the instrament was in the hands of the mechanician undergoing repairs in 
1886. 

>The pivots were re-tnmed and polished in 1886, and the existing pivot oorreotion 
has not been determined. 
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of the middle five depend on a smaller nnmber of transits, and have 
about half as great a precision as the other intervals. 

The 161 transits of the 51 stars jast mentioned afforded data for deter- 
mining the probable error of a transit of a star across a single line or 
wire. If €i denote the probable error corresponding to the aggregate 
of those actual errors whose effect varies as the secant of the star's 
declination, ^2 the probable error corresponding to the aggregate of 
^ those actual errors whose effect is independent of the star's declination, 
rand €s the probable error of a transit over one wire of a star whose 
'declination is <^; then 

fi»-sec»<y+f2*=£ij'. 

By comparing the times of transit over the individual lines with the 
mean of those times a value of €6 was determined for each star. Con- 
sidering £« as the observed quantity and £i and 62 as unknowns in 
the above equation, the usual process of least squares gave 

fi2=(0».054)2dL(0».004)», 

^2«=(0^046f=t(0^026)^ 

These results give for the probable error of a transit of an equatorial 
star over one line 

eo= ±0».071. 

In general, if m denote the magnifying power of a transit 

in which A; is a constant, or the value of ^i when m=l. Since for the 
transit used m=70, the above value of €1 gives 

k=3\7S 
Therefore we may write the general formula^ 

(ft) Focal length and magnifying potcer of telescope. — The focal length 
of the telescope was determined by measuring the distance between an 
object And its image formed by the objective when the conjugate dis- 
tances were about equal, or about twice the focal length sought. Iff 

> Dr. Albrecht, in his Formeln und HtSlfstafeln, gives 

«a= ±\/(-'!,^)'8ec» d + (0-.05)«. 
(185) 
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be the focal length of the objective and 2/±4/i ^.^d 2/^4/2 be the con- 
jugate distances, we get from the fundamental relation 



w 



4A/ 



0-.7(f) 



• • • 



2 



whence, neglecting the higher terms, 

4/1=4^2, 

and hence 

2/± 4/1+2/^ 4/i=4/. 

To get an idea of the magnitude of the neglected terms, suppose /= 
25 inches and idf=i inch, then 

Great Jiccuracy therefore in centering the lens between the object 
and image is not essential. In the experiments, however, the values of 
4/" did not exceed one-half inch. 

The object used was a pin hole in a black paper diaphragm. The hole 
was illuminated by daylight from a mirror and also by light from a lard- 
oil lamp. The image was observed with a microscope whose magnify- 
ing power is 33 diameters. The position of a fixed point on the micro- 
scope when focused on the plane of its stage was noted, and then the 
position of the same point relative to the stage was observed when the 
microscope was focused on the image of the pin hole. The position of 
the image relative to the microscope stage was thus known, and the 
only additional measurement was that of the distance of the plane of 
the microscope stage from the object. Six sets of measures were made, 
four when the pin hole was illuminated with light from the mirror and 
two when illuminated by the lamp. The front of the objective was 
toward the object for one-half of the measures and toward the image 
for the other half. The image was best defined when the front of the 
objective was toward the object, but in either case the image was as 
well defined as the image of a star formed by the same objective. !No 
effect from spherical aberration was noticeable. The following are the 
results obtained for the distance between the object and image, the 

(186) 



WOODWARD.] 



INSTRUMENTS AND CONSTANTS. 



15 



position of the objective being denoted by the letter D or JK, according 
as its front was toward the object or image : 



Distance. 


Objective. 


Light. 


Inches. 






102. 10 


D 


From mirror. 


102. 12 


D 


Do. 


102.07 


R 


Do. 


102. 08 


R 


Do. . 


102. 13 


R 


From lamp. 


102. 16 


D 


Do. 



These results indicate some slight dependence on the position of the 
objective and on the color of the light used to illuminate the pin-hole, 
dependencies which would need examination in a more precise deter- 
mination. For the present purposes, however, the arithmetical mean 
of the above results suffices. It is 

102iMl=tQ^01. 

This is four times the focal length of the objective plus the distance 
between the principal points. The latter distance was measured with 
a microscope according to the method^ given by Gauss in his Diop- 
trische Untersuchungen. The result was 

* By this elegant method a microscope is focused on any object, first, when viewed 
directly; and, second, when viewed through the lens, the object being in the latter 
case in the axis of the lens and in contact with one of its exterior surfaces. The dis- 
tance between the two positions of the microscope is then a measure of the distance 
between the principal points of the lens. The theory of this method, not given in 
detail by Gauss, is as follows : 

Let Pi and Pa he the two positions of any point of the microscope tube when view- 
ing an object, O, directly and through the lens, and E\ and E<i the positions of the 
principal points of the lens when it is in contact with the object. Let PiP2 = », 
^,^3=z=A,/=the focal length of the lens, 05= the conjugate distance OEiy and y the 
corresponding distance from E^ to the image, which will be in this case virtual. 
Then we have 



or 



But since 



X = 8 — X — y. 






x-\-y = 



whence 



;i=«+ 



l=~x' 



a^ 



f-x 



Hence if x is small 8 is a close approximation to ?., , or the distance between the prin- 
cipal points. For the Wurdemann transit /=25i».5 and x does not exceed O^^.U TVij^ 
small term in the above expression is therefore uot gt^atet \\iai»TL ^^^^^ VsiOa.. 
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Hence if/ denote the focal length we have 

4/=rl01i^.987±0*".010. 

The magnifying power of the telescope was measured by the nsaal 
process, except that a micrometer microscope instead of a dynameter 
was used to measure the image of the objective formed by the eye piece. 

(c) Values of level divisions, — The value of one division of each level 
was found by means of a level trier. For the use of an instrument of 
this kind the Survey is indebted to Prof. William Harkness, U. S. Kavy, 
who placed his excellent trier at the writer's disposal and afforded every 
facility for securing comparisons between it and the levels. The ob- 
servations were made in the usual manner and reduced as follows : 

Let the differences between the readings of the ends of the bubble 
(whose graduations are numbered from the center towards either end) 
be denoted hjdo^dijd^ . . . d„ , respectively. Let the correspond- 
ing readings of the level trier be denoted hj Bqj Bi . . . U^j re- 
spectively. Supposing the errors of observation, etc., to exist in the 
values of ^i, (^29 etc., only, let the most probable corrections to these 
quantities be i?©, t?i . . . t7„, respectively. Let y be the most proba- 
ble value of one division of the level in terms of one division of the 
trier, and put 

y 

Then 

in which pi is any integer from 1 to n. Assuming the v^s of equal 
weight, we must have [vv] a minimum, subject to the n conditions sym- 
bolized by the last equation. Hence the normal equations for determin- 
ing X and Vo are 

[B^ ^Bo]x+[B^ -i?o]ro=[(iJ^ -Bo)(d^ -do)], 

[B^ —Bo]x+(n+l)vo=[d^ —do]. 

(188) 
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The results obtained by this process are given in the following table: 

Values of level divisions. 



Date of 
determination. 


Level. 


Value of one di- 
vision. 


Temperature at 
time of comparisons. 


1884. 




// 


Fo. 


August 4 


A 


1.67 


84.0 


.Augusts 


A 


1.71 


78. S 


August 4 


B 


1. S3 ±0.0] 


84.0 


Augusts 


B 


l.S8i:0.01 


78. S 


August 4 





3.86 


84.0 


August 4 





3. 80 


84.0 


Augusts 


D 


2. 09 ±0.02 


78.5 


Augusts 


D 


2. 00 ±0.01 

• 


78.5 



The precision of the values for the levels A and (7, whose probable 
errors have not been computed, is about the same as that for the levels 
B and Z>. The adopted values for levels A and are means of those 
given in the table. • 

The value of a division of levels B and D was also determined in the 
field by comparisons with the zenith distance micrometer screw. The 
telescope of the transit was directed to a distant distinct object and given 
a slight motion in a vertical plane by means of the zenith distance tan- 
gent screw. Tbis motion was measured with the levels and with the 
micrometer screw, thus affording a relation between them. The process 
of computation requisite to give the most probable value of a level 
division from such comparisons may be briefly explained thus: 

Let 

rp=the value of one division of the level in terms of one division 

of the head of the micrometer screw. 
a=observed number of level divisions over which the bubble 

moves for any motion of the level. 
6=the corresponding number of micrometer divisions. 

Then if Ja and v denote the most probable corrections to a and 6, re- 
spectively, we have 

(a+Ja)iF— 6=1?, 

which must be satisfied exactly by the computed values of a?, Ja, and v. 
There will be as many equations of this form as there are different 
values of a or h. Subject to these equations we must also have, suppos- 
ing the observed values of a and 6 of equal weight. 
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[Ja . ii^a]a?*+[i7t?]=a minimum. 
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By forming the normal equations and eliminating the anknowns it 
may be readily shown that 



^=M 



[au 



with the weight [aa]. 



Also, if the successive values of a, by Ja, and v be denoted by the suf- 
fixes 1, 2, ... n, 

^fl2= ^"^^ , V2=(a2+^a2)x-b2j 



[aJa]=0. [av]=0. 

Finally, the probable error of an observed quantity of unit weight is 



± 0.6745 / [^^^J+^^^'^^K 



The reduction of the comparisons by the above process gave for one 
division of level B 

1".54±0".02, 
and for level D 

2'M5±0".02. 

The temperature at the time of the comparisons was 50° F. 

The values adopted for levels B and D are means of those derived 
from the comparisons with the level trier and those just given above. 
Thus the adopted value for level B is 



and for level D 






^(2^^09+2^^00)+2^M5 _g,,^^ 



{d) Value of one revolution of micrometer screw. — The value of one 
revolution of the zenith distance micrometer screw was determined by 
transits of Polaris at elongation. The times of transits were recorded 
on the chronograph. The observations were treated by the method of 
least squares in the manner explained in Ohauvenet's Astronomy, Vol- 
ume II, section 237. Forty-one observation equations were furnished 
by the times of transit across the micrometer wire, which was set suc- 
cessively at each half revolution from 5.5 to 25.5. The solution of the 
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equations gave for one revolution of the screw, corrected for diflferential 
refraction, 

80".763dL0".(K)9. 

An examination of the residuals gave no indication of systematic or 
large accidental irregularities in the screw. The above value has there- 
fore been adopted. 

{e) Correction for inequality of pivots. — The pivot correction was de- 
termined from several series of observations made especially for that 
purpose, and also from the working inclinations of the horizontal axis 
observed during the longitude work. The result from the direct obser- 
vations is 

jp=0».068, 

the clamp end of the axis being the larger. The mean value resulting 
from the working inclinations of 1884 is 

j>=0».060, 
and that from similar data of 1885 is 

^=0».070. 

The result from the direct observations has been adopted. 

The wye F^s of the transit have different angles,^ and this fact re- 
quired a formula of reduction differing from those given in the books. 
If, in general, ffi and 0% are the half angles of the wye V% ii and (2 
the half angles of the level V% n and r2 the radii of the pivots, I the 
length of the level, and i^i and B2 the observed inclinations of the axis 
for clamp west and clamp east respectively,^ then it may be shown that 
the following relation holds : 

I \ sm ti sm 12 sm 6i sin 6^2 J 

If the level F's have equal angles, i. e., if 1*1=12=1, we have from 
this equation, since 

-^ ^sini' 



f rt , «in t , sm i ) Ty „ 
-^ \ ' sm 6^1 sm O2 j 



This reduces to the usual form if 6^1=6^2. SeeChauvenets Astronomy, 

*The old brass F's were replaced by agate surfaces in 18:J6. 

'That is, the apparent inclination resulting from readings of the striding level in 
the direct and the reverse positions. 

(191) 
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Vol. II, page 155. The numerical valae of the coefficient of p in the 
last equation was found to be 4.07. 

LATITUDES. 

(6) Latitudes have been observed exclusively by Talcott's method. 
At each station a meridian mark was set up and its azimuth was deter- 
mined within narrow limits from the time observations. By means of 
the meridian mark the middle line of the transit was kept closely col- 
limated and in the meridian. With very few exceptions the stars were 
bisected at the time of transit across the middle line of the diaphragm. 

Pairs of stars were selected for the most part from Safford's catalogue 
of 2018 stars.^ Some few not embraced in this catalogue were selected 
from the catalogue of U. S. Coast and Geodetic Survey,^ and a few from 
the Berliner Jahrbuch. 

The observations of the stars selected from the Coast Survey cata- 
logue have not been reduced, for the reasons that the catalogue furnishes 
approximate mean places only, and that too few were observed to make 
it worth while at present to examine the general catalogues for the pur- 
pose of deducing accurate mean places. 

The details of the results which have been computed are given in 
Table I. The first column in these tables gives the dates of the obser- 
vations. The second column gives the star numbers, these latter denot- 
ing those of Safford's catalogue, unless otherwise designated. The third 
and fourth columns give the declinations of the stars for the dates 
of observation, and the fifth column the half sum of the declinations 
for each pair. The sixth and seventh columns give the micrometer and 
level measurements, respectively, which together make up the half dif- 
ference of zenith distances of the pairs of stars observed. The eighth 
column gives the correction for refraction, and the ninth column gives 
the result for latitude. 

^Mean declinatioDS of 2018 stars between 0^ and 2^ and IS** and 24*' right ascension, 
and 10° to 70° north declination , for January 1, 1875. Prepared under the direction 
of Lieut. Georjije M. Wheeler, Corps Engineers, U. S. A.rmy, Washington. Govern- 
ment Printing Office, 1879. 

"Appendix No. 7, Report of 1876. Gvernment Printing Office, 1879. 
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ee 


1075 


086 


18.73 


22.19 


19.61 


- 3 20, 31 


+3.61 


—0.98 


62.88 


Sepb, 3 




096 


17. «0 


23. « 




-2 18,16 




-0.03 






lOTS 


OH 


17 


70 


24.13 


20.01 


- 2 20. 32 


-0.68 


-0.03 


58.08 


Ang. 27 




131 


(8 S3 01 




ilOBOLfiS 


38 SO 01.11 


+1102.17 


-3.30 


+0.10 




2^ 


1117 


131 


01 


52 


01.87 


01,60 


+ 10 58,78 


-3.31 


+0.19 


68 38 


Sepl. 3 


HIT 


131 


02 


05 


62.81 


02.89 


+19 59.10 


-3.88 


+0,19 


SS.20 












02.06 










60.03 






U57 






M 33 10.86 


37 18 37,09 


-8 38.90 


+0.B1 






2S 


1144 


1B7 


03 


53 


U.23 


37.38 




+ 1.36 


-o.is 


80.61 


Sept. 3 










13.50 


38.66 


-3 37.53 


+ 1.00 


,-o.is 






1144 


157 


01 


98 


12,60 


38.82 


- 8 38.68 


+0.17 


-0.15 


60. 4S 


Aug. 27 










14 52 25. 88 


37 24 17.86 


-14 17.73 




-0.21 


S0.T9 


28 
















+3.30 


-0.21 


61,68 


Sept. 1 


IWi 


202 


1' 


« 


27.85 


19.61 


-14 20.00 


■f0,88 -0.21 


69.39 



I baa beeu lacrused b; 1' 
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LATITUDES AND LONGITUDES. Ibdll ii 

Table I. — Details of lalUade tcorb : Slatioii, Oawego. — Continued. 







namber. 


*. 






i(J,+<.) 


HZ,-Z,) 


Cu 


T 


* 






Ukreid. 


LbtuL 


lion. 


ISH. 






r 


, „ 


a . -. 




, ,. 




" 


o , ,, 


Aug. ST 


1212 


233 


30 IB U.W 


13 57 21. 10 


3J 07 iao2 


+ 2 0&9B 


+1.88 


+0.03 


37 OB 5«. 82 


M 


1212 1333 




16.20 


21.13 


18.31 


4- 2 13. 10 








00.08 


8»pt. 3 


iai2 


S33 




10,40 


22.04 


19.67 


+ a 10.30 


-0.68 


+0 


OS 


50.51 




]2ia 


raa 




IS. 55 


23.14 


18,81 


+ 2 00.42 


+0.68 


+0 






Adb. M 


lasi 


287 


21 


53 00.75 


52 49 53, 37 


37 21 30. 00 


-11 31.48 


+2.15 


-0 


21 


00.52 


Sept 3 


1251 


S67 




07.77 


66 


11 


3L45 


-1130.20 


-1.05 




21 






1251 


20T 




07. «9 




34 


31.61 


-11 28. SO 




-0 


21 


00.70 


Aug. 58 


1!»6 


300 


49 0138.27,25 10 50 


78 


37 2118.02 


-11 18.81 


+0.37 




20 


80.38 


B«t> 




lUllS 


3011 




40.61 1 do 


06 


20.48 


-1123.08 


+2.31 




28 


58.03 






129S 


SOS 










-11 22.00 


+1.89 




20 


50 07 


Aus 


28 


nis 


330 


SB 


T 13. 02 las 01 IT 


53 


87 18 16. 27 


- 8 19.17 


+ 1.91 


-0 


16 


67.50 


Sep 




isao 


33T 


23 


08 I!-. 17 SI 1121 


83 


37 08 50. DO 


+ 11.87 


-2.10 




08 


50.77 












18.30 






50,19 




+1.0S 






69.80 


A,.g 


IS 


134T 


370 


19 IS 48,23 


25 07 09 


63 


37 11 57.93 


— 1 67.51 


-0.26 




03 


60,13 


Sep 














13 


87 05 44, 92 










80.88 


Aug 


38 




397 


19 


6 47. 07 


25 23 12 


43 


37 05 00. 05 


+ 1 57. 13 


+1.B2 


+0 


08 


iaeo 


S«p 






387 




40.48 




Tl 




+ 158-00 


-8 10 






60.48 






1380 


3»T 




45.73 




S5 


01,78 


+ 1 58, 08 


-1, 0.^ 


+ 


OD 


so. BO 


Aug 






42* 


iO 


2 60.05 


28 24 28 


07 


37 13 39.06 










Sep 




UID 


4^4 




61.85 




43 


10.84 


- 3 38.27 1 -0.52 


-0 


06 


60.70 






1110 






62.09 


2(1 


61 


40.85 


- 3 40.L'8l +0.43 




OS 


00.03 


Aug 


28 


1461 


405 


37 


10 40. 80 


37. 11 37 


to 


37 11 08. 21 


- 1 11.15 , +1.73 


—0 


02 


50. Kl 


Sep 




1«1 


465 




12.61 




12 


10.80 




+1.68 












1481 


165 




12.83 




31 


11.08 


- 1 14. 50 


+3.67 


-0 


02 


60.23 


AQg 




1812 


615 




35 11.25 


20 51 01 


38 


37 13 08-31 


- 3 07. 28 










Sep 




1512 


535 




13.00 


02 


06 


07.87 


- 3 08. 18 


+1.06 


-0 


05 


00.79 






1512 


S3S 




13.35 




05 














Aug 


ze 


1598 


BIG 


26 


3 37.08 


17 59 30 


33 


17 06 38. 20 


+ 3 17. 14 


+4.87 


+0 


80 


60,27 


Sep 




1598 


616 




38.48 


41 


29 


39. 8B 


-1- 3 IS. 07 


+2.01 


+0 


00 


80,05 


Aug 
















37 05 19. 80 




-2.10 


+0 






a«p 




IflSS 


646 




63.07 


44 


05 


21.51 


+ 4 38. 23 


+0.37 


+0 


Ofi 


00.18 


Aug 








46 








37 11 51.05 












Sep 




1B7S 


082 




36.27 


09 


24 


52.75 


— 1 55. 90 


+3.93 


-0 


03 


60.75 


Aug 


















+ 5 57.37 




+0 




58.43 










53 


3165.00 20 48 23 




37 10 09.46 












Sep 




ns9 


801 




66.04 1 35 


10 


1 1. 0> 


- 13.73 


+3.67 





00 


80.09 


Ane 


88 


z 


z 


47 


13 52.47 j27 04 57 


47 


37 08 21.97 


+ 32.61 


+3.01 
-1.81 


+0 
+0 


01 
01 


60,53 
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DETAILS OF LATITUDE WOEK. 
Table L—DttaOt of iatituit viork : Stalion, Elk Fall*. 



Date. 


nnmbw. 


., 


i. 


JiJi+fcl 


iiZ,-Z7). 


fo? 


♦ 


Ulcrom- 


L»„.. 


im. 








o . ., 


. '. 








. . . 


Oot 1 


Big 


898 


IS 43 34. 48 


30 03 41. «3- 


17 23 38. B5 


- 3 03.01 


+3.25 


-0.03 


B7 22 93.76 




SUB 






03 13 40. 00 




+13 05.82 




+0.22 


04.82 




aw 


SI3 


1132 02,00 


53 09 49.04 37 15 50.30 


+ 07,07 


—1.41 


+0.11 


oan 




Ml 








+ 4 52.77 


+2,02 


+0.09 






877 


9B7 


28 53 42,34 


til5 34.Kfl i:17 313H.W 


-13 33.60 


-0.21 


-0.21 


94.88 




Me 






33 28 00 ill 




-7 03.03 


-1.52 


-0.12 


03.87 




MO 


1003 


15,74 


01.26 


OK 49 


- 7 01.50 


-3.83 


-0. 12 


03.01 








32 IS 26.40 


52 12 11. sr 




- 8 48. 19 


+1.73 


-0.18 


93.51 




1013 


1022 


30.03 




49.51 












1038 


IMS 


34 47 04. 81 


<0 03 60.56 


17 25 30. 68 


-3 35.14 


-1.21 


-9.06 


94.27 




10S8 


lOU 


05,20 


56. D8 


31. nB 


- 3 37. 52 


-0.47 


-o.oe 


03.94 










20 Sb 48.36 


87^7 20. 79 


-5 IS. 99 


+0.47 


-0.09 


01.18 




im 


1133 


3137 17,85 


39 63 43.18 


37 15 46.67 


+ 18. T6 


—0.05 


+0-11 


U.51 










37 18 19.00 


+ 3 43.71 


-0.79 


+0.00 


02.04 




11*3 


lan 


39 58 15. SO 4152 33.39 


37 34 24.14 


- 2 20.37 


-1.05 


-0.94 


. M.9e 










34.70 


-2 21.911 


+ 1.20 


-0.91 


04. OQ 




laff 


1208 


IS 50 00. DO 


21 61 62 56 


37 23 66.^ 


- 1 50.95 


+2.36 


-0.03 


01.06 










27 49 30.16 


37 21 19.95 


+ 41.92 




+0.01 


03. U 




K2S 


ms 


47 Z4 61.33 


27 37 33.91 


37 31 13 17 


- 9 08.78 


+0.70 


-0.15 


04.01 




1325 


1335 






12. 6S 






-0.1S 


02.06 




12B1 


1387 


31 53 IL 33 


52 60 01.61 


37 31 20. 46 


+ 28.67 


-1.38 


+0.01 


03.77 




1S51 


mr 




02.13 


36.70 


+ 25.40 




O.O0 






I2GI 


I*«7 


11.18 


03.30 


30.88 


+ 20.73 


-0.(15 


0.00 


0157 




ISU 




53 19 11.80 


19 19 02.03 


37 19 08.14 


+ 2 53,81 




+0.0S 


03.H 




UH 


1300 


40 01 48.01 


26 41 05.24 


97 21 25.93 


+ BS.77 


-0.31 


+0.01 


<M.4I 




13*3 


1300 


48 54 07.17 


2B 41 05.47 


17 17 36.32 


+ 4 27.28 


+0.05 




OS. 73 




UI3 


1U33 


27 00 45.^8 


17 50 28. 48 


37 31 37. IS 


- 9 33.20 


+0.05 


-0.10 


93.81 




ins 


1330 


30 37 20.43 


38 0126.33 


37 19 22.88 


+ 2 4Lia 






OS. 19 




1113 


U3a 


30. 58 


»,19 


23.01 


+ 2 40.48 


-0.63 


+0.04 


03.32 


Sept 11 


1347 




49 10 52.M 35 1X7ia.»S 


37 12 03.37 


+ 9 5^.09 




+0.17 


94.64 


It 


1371 


i3!a 


58 15 20.41 10 38 5S.45 


37 27 42.03 


- 5 43. 10 


-t-3,41 


-0.10 


04. OS 


» 




1370 


27.73 50.86 


13.81 








05. IS 


Oct. 1 


1371 


1370 


38.11 1 00.09 


14,10 


- 5 39.73 


+0.10 


-0-10 


94.43 




mi 


1370 


38.7!) M.23 


14.17 


-5 39.73 




-n.lO 


04.74 


s 


1373 


1300 


33 25e3.55:s3 09.'i5.5» 


37 17 39. 50 


+ 4 21. 13 


+0.10 


+0.08 


<afl( 


Sept. 2* 


1392 


13M 


19 17 29.03 55 13 38-10 


37 16 33.89 


+ 5 29.95 


-0.79 




94.73 


a 


13BZ 


13M 


30.22 TO 47 


3181 


+ 5 29.59 


1-0. 52 


-^0.10 


D9.05 


Oct 1 


I3W 


I3W 




3.M3 


+ 5 20-29 


+3.72 




03.13 


Septal 


13K 


1410 


38 15 31.07 '40 03 58 60!37 0»1Sl33 


+13 48.46 


0.O9 


+0.23 


* 04.01 


Ocl. t 




1403 


19 17 30.50 55 40 31.18 37 29 01-02 


- 6 58.87 






K.m 


8ept31 


1430 


1440 


12 15 47.85 33 37 0.1. 11 37 20 25.48 


— 4 210' 


+1M7 


-0.07 


04. « 


M 


1430 


IMO 


48.57 93,74^ 20.1S 


- 1 20. 40 


-1,08 


-0.07 


03.94 


Oct. I 


1430 


1440 


50.02 i H.9o' 27.49 


- 422.80 


-1.89 


-0.07 


92.73 


« 


1433 


lUt 


» 15 42. 07 15 38 39.73 37 22 10.00 






0.00 


M.n 


& 


1^3 


14M 


43.33 39.81 11.07 


-0 0*.8i 


+ 1.78 


O.M 


(W.M 




1433 


1444 


43.02 1 40.10 1I.5B 






0.09 


00. 9« 


Oot. 1 


I4«( 


14H 


19 23 30. 37 53 ^-t DT. 39 37 33 1^ 88 


- 1 10.70 


+ 1.73 


-0.02 


03.83 




1413 


14»l 


SJ 45 18.55 .47 07 19.06 ri 20 19.10 


- 4 14.40 






OlM 


" 


1473 


14« 


19,15 20.0J I».?8 


- 4 18.20 


+ 1.5T 


-0.07 


.0S.M 



cliDiIIoDofSSSbi 
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24 LATITUDES AND LONOITDDES. 1idu.U 

Table I.—DetaiU of latitude ^eork: Station, Elk FalU—ContiaaoA. 















i(Z.-&> 


Co««- 




DiU«. 


dunben. 


1, 


A 


tl',+*.l 




lion. 


* 


UicroiD- 

ptor. 


ijtrA. 


1884, 








, . .. 


o - » 








. " 


8ept.M 


14113 


1488 


ai S» U.6T 


1132 14.26 


IT IS 44.46 


+ 8 13,33 


+3.7! 


+ 0,16 


37 22 01.91 


W 


I1B3 


14B6 


15.68 




46,58 


+ 8 18, 13 


+0,73 






Oct. 1 


14» 


14N 


16. B5 


15.86 


45. e« 


4-8 21,80 


-aB3 


+0-10 


03.97 


S*pl. 21 








20 51 68.64 


37 13 12.35 


+ 8 SI. 83 




+0,15 




21 


ISIJ 


153S 


18, g5 


07.24 


13.0* 


+ 8 31,83 


+ L47 


+0,15 


06.19 


as 




1S3B 


20,14 


08,21 


14.17 


+ 8 48,37 






66,99 


Oct 1 


1S18 


153S 


SO. 65 


08.61 


It S3 


+ 8 48, 45 


+3,50 


+0,15 


04.69 










09.88 


15.00 


+- B 47.83 




+6.15 






IMl 


IS3S 


22.0! 


OS,H 


15.79 


+ 8 48.22 -0.10 


+0,15 


04. M 


8*pl.21 


isss 






38 41 47 




87 13 06,26 






+6.15 




24 


ISSfl 


156S 


2S, 41 


48 


56 


06,96 


+ 8 59,01 


-3,14 


+6,15 


08.00 














08,16 


+ 8 68.88 




+0.1S 




Oct. 1 


IMS 


ises 


26.88 


50 


14 


08,51 


+ 8 57.84 


-3,46 


+0-15 


03, U 










64 37 13 


33 


37 23 16,00 












!S62 


1S7S 


19,35 


14 


4S 


18,00 


- I 13.2S 


+ 1.05 


-6.02 


01,68 


Sept. 24 


1£S3 


1602 


24 51 00.40 


t!>53 3g 


26 


37 25 10, 83 


— 3 14.44 


-1,47 


-0,65 


03.87 


2D 


1SB3 


16M 








2L0I 


-3 15.24 


-2.38 


-0.03 


03,36 


Oct. 1 


1G83 


160S 


01.52 


41 


21 


21,36 


- 8 18, 47 


+0,17 


-0.6B 


03,31 




1M8 








04 


37 18 33.58 




-0,47 




02.61 




150S 


1611 


44.76 


24 


10 


34,43 


+ 3 28,58 


+0,31 


+0.66 


01,38 


a«pt. 24 


IBW 


1621 


44 32 2S, 2a 






37 09 53.75 










29 


1S09 


1621 


26,64 


23 


32 


54.99 


+12 66.86 


+3,11 


+0.21 


05.19 


Oct, I 


lew 








81 


SS.34 


+ 12 08,80 










16S3 


162S 


43 39 28.17 


31 11 09 


88 


37 20 16. 02 


+ 1 12, 81 


+4.11 


+U.63 


03,00 




IBK 


lB2fi 






62 


16.86 










SspL 2* 


IMO 


1652 


42 16 56,70 


32 5148 


13 


37 34 18.41 


—12 15.06 


-0,05 


-0,21 


03.69 




1640 


1652 




47 




10.65 


-12 13,28 






01. 3S 


Oct. 1 


1640 


1653 


52,48 


47 


62 


20,03 


—12 18, 28 


+2.78 


-0.21 


01.34 




19M 










37 14 38.88 








02.68 




16S0 


1656 


34.76 


44 


34 


39.55 


+ 7 25. 97 


-2.41 


+0.13 


03.24 


Sept. SI 


1W9 










37 27 38.21 


-S27.B7 








29 


leea 


1615 


3M1 


43 


82 


39.46 


— 6 34, 40 


-2.31 


-6,08 


02,66 


Oct, 1 


leeg 






« 


2ft 


38.65 


- S 33, Jl 










1«S9 


I6T6 


35,8+ 




B7 


46,40 


- a 31, 67 


-0,58 


-0.08 


01. 16 




1669 


^ 


36.63 


46.01 


41, 2T 


-5 36.25 1 +0,21 


-0.68 


05,1. 
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DETAILS OF LATITUDE WOKE. 
Table I.—DtlaiU <if latitad* mark : Slatioa, Rn-I Scoll. 















i(Z.-Z>l 


Comw- 






Dito. 


Rar 


8, 


I. 


tli.+«t) 




Tor 
lion. 


♦ 




«U.». |^„, 




UH. 






., 






, . 


„ 




' " 




Oot 18 


loeo 


ion 


U 29 IS. 48 


813101.19 








-0.17 


37B««.M 




W 


1170 








2717 09,88 


+ 3 13.39 


+1 




+0.0S 


15.86 






inu 


1174 


10.02 


31.25 


10.13 


+ 3 18.08 


-3 


77 


+n.0S 


26. ST 










31 10 38. 87 




38 013173 


-11 00.25 












27 


1183 


1201 


37,86 


33.08 


0&07 


-11 19.78 


+0 


26 


-0.19 


25.38 




19 










37 38 06,56 


+ 12 20.93 






+9.20 








1212 


iaj3 


18 18 21.64 


15 09 51.30 


37 14 06. 47 


+ 8 2188 


-2 


01 


+0.11 


26.42 




27 


1212 


1223 


21.88 


5L90 


116.80 


-h 8 10. 31 


--0 


68 


+9-11 


25.76 








1233 


21.81 






+ 8 22.45 








26.84 








mi 






17 53 04.20 


- 8 49.07 












2a 


1252 




SB 27 M, 09 


18 Sa 17. 95 


17 III 12, 02 


+ 19 18 41 


-9 


31 


+6-17 


28,30 




29 






D6, 11 




11,90 


+10 14.02 






+9.17 


26.40 






1259 


12M 


17 04 12,34 


28 38 31.45 


S7 61 as. 39 


- 1 14,48 


-0 


ID 


-9,02 


23.61 




ai 










' 38.91 


-1 13 98 








24.76 






IWl 


1274 


45 42 38.68 


29 44 47.42 


37 43 43, 06 


+ 6 43.00 


~1 


73 


+9.12 


24.41 




28 


l-Ml 


1274 


38.67 


47.42 


43,04 


+ 4L31 


+1 


21 


+6,12 


26.78 




IS 






88U23.95 


37 33 88.38 








68 




26.20 




27 


P!-{ 


SS 


89.05 


29.27 


-SOL 87 




SI 


-0.03 


27.36 




di 


\S} 


=»| 


IS 


39.98 


19,26 


- 2 03.00 


+0 


26 


-0.03 


18.48 




le 






23 22 35.88 


(2 21 18. H 


87 53 27.21 


- 3 04.10 


+1 


99 


-0.05 


2.^66 




27 


l-JM 


131* 


38.23 


19.79 


28.01 


-3 04,18 


+1 


73 


-0.06 


25 SI 












28.03 




-2, 




-0.0B 


24.84 




2B 


1302 


1312 


48 « 10. 16 127 08 47. 72 


as 00 28.94 


-10 02, 60 


-0 


12 


-0.17 


15.76 








132a 


23 88 23. 34 162 27 28. 53 


37 17 65.93 






S2 


+0.04 


15.91 




27 


1320 


1328 


23.75 


29.82 


88.79 


+ 2 29.41 


-0 


10 


+0.04 


25,13 






1320 


1320 


23.73 








+0 


42 




16.07 




SI 


13 JO 


1328 


23.83 


30.00 


B6.S3 


+ 2 29.33 


-9 


52 


+0.94 


15,67 












58 58 29.38 






+0 


BS 




25 68 




21 












-3 01,16 














I3:i9 


1350 


21.37 


30,91 


20,14 


- Z 60.26 


-0.42 


--0,05 


28,42 




31 


1339 


1350 


21.28 


31,17 


20.2! 


-3 0L8a 


+ L21 


-o.oa 


35.19 








1372 




26 03 29,93 


37 6162 09 






—0.03 


25,35 




U 


1353 


1370 


13.38 


97 17, 12 


37 53 48. 3D 


-8 20.17 


+1.36 


-0,06 


27 43 




r 


ISS9 


13TI) 


15.05 1 17.27 


48.48 


- 331.20 




-O.Dfl 


22,18 




^ 


13» 


1371» 


IS. 79 ' 17. 24 


48.51 


-S 21.71 


+ 1.16 


-0.01 


21.89 








mo 


15, B6 1 17.22 


48,54 


-3 20,29 


-0.70 




25.40 




27 


t36S 


1410 


20 38 38.30 l16 03 02.es 


37 50 60.87 


-0 23.18 


-1.78 


-0 01 


35.70 






1386 


1410 


38.10 j 03.19 


50.79 








25,08 




IB 


1421 


1438 






- 3 95.99 


-2.20 


-a 03 


27.34 






1434 


1438 


37.12 36.42 










25.31 








1438' 37.15 1 38.61 


38.89 








14.99 




31 


1I2« 


143a' 37.17 38. 7J 


36.94 


- 3 09. 82 


-2. 10 -0. 03 


13.97 




28 


leo 


1484 ;SS 1« 24. 08 19 23 32. 16 


37 43 58. 11 


+ 26.53 




18,46 




30 


IISO 


14S4 24. 20 32 13 


58.19 


+ 27.88 


+0.37 ! -0.01 


26.11 






1480 


1461 I58 2a 32.57 19 23 32.11 


37 50 02,35 




+ L73' -0.09 


26.08 




31 


1480 


1464: 3S.9»; 33.H1 


02.71 


. S 38. 38 


+ 1.31 -0,»9 


27,58 






1*98 




37 51 13.08 








» 


ISOO 


KUn 19 88 28.77 : 56 03 M 10 


37 60 17.43 


+ 10.01 ■ -2.67 O.OO 


21.77 




11 


ISM 


JSOJ 28.73 06.60 


17.87 


+ 10.10 -320 0.00 


21.57 


i 



(1911 



26 



LATITUDES AND LONGITUDES. 
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Table I. — Details of latitude work: Station j Fort Scott — Continned. 



Date. 


Star 
numbers. 


ii 


5s 

O ' // 


O / II 


i(Z,-Z,) 


Correc- 
tion 
for 

refrac- 
tion. 


^ 


Microm- ! t , 
eter. j ^®^*^' 


1884. . 






1 II 


/ // 


II 


II 


O 1 II 


Oct. 16 


1534 


1541 51 55 00.61 


23 59 52. 72 


37 57 26. 66 


- 7 03. 60 


+L89 


-0.12 


37 50 24. 83 


28 


1535 


15n9 ;2« 51 11.81 


45 36 52. 97 


37 43 62. 39 


+ 6 28.79 


-3.77 


+0.11 


27.52 


28 


1543 


1562 55 17 51. 10 


20 09 20. 85 


37 43 35. 97 


+ 6 48. 54 


+0.58 


+0.11 


25.20 


16 


1558 


1559 


39 46 03. 34 


35 44 29. 52 


37 45 16. 43 


At 5 07. 63 


+1.15 


+0.09 


25.30 


31 


1558 


1559 


05. 34 


31.26 


18.30 


-f 5 07. 74 


-0.79 


+0.09 


•25.34 


27 


1563 


1576 


48 04 27. 43 


27 27 46.21 


37 46 06. 82 


+ 4 17. 55 


+1.41 


+0.07 


25.85 


31 


1563 


1576 


27.91 


46.38 


07.14 


+ 4 17.72 


+0.94 


+0.07 


25.87 


16 


1579 


1598 


49 25 50. 99 


26 13 48.02 


37 49 49. 50 


+ 38. 20 


-1.52 


+0.01 


26.19 


27 


1579 


1598 


53.13 


49.11 


51. 12 


-f 33. 31 


+2.46 


+0.01 


26.90 


28 


1579 


1598 


53.29 


49.17 


51.23 


+ 37. 55 


-0.52 


+0.01 


28.27 


30 


1579 


1598 


53.53 


49.24 


51.38 


+ 32.31 


+ 1.99 


+0.01 


25.69 


31 


1579 


1598 


53.66 


49.28 


51.47 


+ 34. 89 


+0.84 


+0.01 


27.21 


28 


1604 


1621 


45 54 09.28 


29 47 27. 33 


37 50 48.30 


- 24. 19 


+ 0.37 


-0.01 


24.47 


16 


1608 


1619 


52 35 48.91 


23 06 49. 51 


37 51- 19. 21 


— 53. 95 


+0.37 


-0.02 


25.61 


31 


1608 


1619 


51.89 


50.60 


21.24 


- 56. 05 


+0.58 


-0.02 


25.75 


16 


1636 


1647 


31 45 22. 77 


43 26 25. 82 


37 35 54. 29 


+ 14 32.52 


—0.68 


+0.24 


26.37 


27 


1636 


1647- 


24.20 


27. 87 


56.03 


+ 14 32.14 


—6.08 


+0.24 


22.33 


28 


1645 


1658 


57 55 08. 55 


17 45 57. 44 


37 50 32. 99 


- 05. 77 


-1.31 


0.00 


25.91 


30 


1645 


1658 


08.90 


57.45 


33.18 


— 0.). 25 


-2.20 


0.00 


25.73 


16 


1668 


1687 57 25 46.64 


18 29 01. 91 


37 67 24. 27 


- 7 01. 75 


-1.15 


—0.12 


21.25 


28 


1668 


1687 


49.58 


02.72 


26.15 


- 7 03. 12 


+0. 79 1 -0. 12 


23.70 


16 


1703 


1707 


49 48 07. 01 


26 16 54.81 


38 02 30. 91 


-12 05. 14 


+0..32 ' -0.20 


25.89 


28 


1703 


1707 


09.70 


56.13 


32.91 


—12 14.09 


+9.38 


-0.20 


28.00 


16 


1718 


1727 


57 53 38. 05 


17 34 28. 25 


37 44 03. 15 


+ 6 23. 93 


-2.04 


+0.11 


25.20 


27 


1718 


1727 


40.97 


29.01 


04.99 


+ 6 17. 00 


+ 2.46 


+0.11 


24.56 


31 


1718 


1727 


41.80 


29.08 


05.44 


+ 8 21. 16 


+0.79 


+0.11 


27. 50 


28 


1723 


1735 


28 23 22. 04 


47 30 53. 01 


37 57 07.52 


- 6 38. 16 


—4.51 


-0.11 


24.74 


30 


1725 


1743 


28 27 29. 16 


47 18 37. 12 


37 53 03. 14 


— 2 40.96 


+2. 46 


-0.04 


24.60 


16 


1744 


1752 


38 02 42. 64 


37 20 00. 53 


37 41 21.58 


+ 9 04.90 


+0.37 


+0.15 


27.00 


27 


1744 


1752 


44. 6t 


02.47 


23.54 


+ 9 00.95 


+1.94 


+ 0.15 


26.58 


28 


1744 


1762 


44.75 


02.61 


23.68 


+ 9 04.34 


-0.47 


+0.15 


27.70 


31 


1744 


1752 


45.12 


02.97 


24.04 


+ 9 05.31 


+0.73 


+0.15 


30. 23 


16 


1762 


1782 


56 08 44. 33 


19 39 44. 55 


37 54 14.44 


- 3 46.21 

4 


-^2.04 


-a 06 


26.13 


31 


1762 


1782 


48.13 


45. 59 


16.86 


- 3 47.35 


-0.63 


-0.06 


28.82 


16 


1792 


1801 


26 37 20. 69 


48 43 25. 13 


37 40 22. 91 


+10 02. 37 


+0.42 


+0.17 


25.87 


28 


1800 


1814 


28 41 21. 08 


47 14 08. 92 


37 57 45. 00 


— 7 18. 42 


—0.58 


-0.12 


25.88 : 


31 


1800 


1814 


21.32 


09.44 


45.38 


— 7 23.92 


+2.31 


-0.12 


53.65 i 


16 


1815 


1827 


47 39 22. 01 


28 05 37. 40 


37 52 29. 70 


— 2 00. 94 


-2. 36 1 -0. 03 


26.37 


28 


1833 


1853 


.'>0 56 50. 93 


24 40 28. 11 


37 48 39. 52 


+ 1 44. 67 


+1.31 


+ 0.03 


25.53 


28 


1857 


1887 


53 35 23.57 


22 06 43.24 


37 51 03.40 


- 37.47 


-0.16 


-0.01 


25.76 
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Table L^Details of latitude work : StatioHf North Springfield. 



Date. 


Star 
nnmbers. 


«i 


it 


t(«i+«») 


i(Z,-Z») 


Correc- 
tion 
for 

refrac- 
tion. 


« 


Microm- 
eter. 


Level. 


1881. 






/ /' 


o / // 


o / /' 


/ // 


II 


»/ 


O 1 II 


Nov. 8 


1396 


1410 


28 15 38. 28 


46 03 03.84 


37 09 21.06 


+ 3 53. 97 


+0.58 


+0.07 


37 13 15. 68 


8 


1425 


1454 


46 40 51.06 


28 02 35.59 


37 21 43. 33 


- 8 25.45 


-4.09 


-0.14 


13.65 





1425 


1454 


51.10 


35.50 


43.34 


- 8 31. 02 


+3.30 


-0.14 


15.48 


10 


1425 


1454 


51.11 


35.55 


43.33 


- 8 80.50 


+0.73 


-0. 14 


13.42 


8 


1461 


1465 


37 10 53.35 


37 11 50.01 


37 11 21. 68 


+ 1 51.64 


+0.84 


+0.03 


17.19 


9 


1461 


1465 


53.39 


50.03 


21.71 


+ 1 55. 57 


-L26 


+0.03 


16.05 


10 


1461 


1466 


53.40 


60.05 


21.72 


+ 1 54.44 


+L26 


+0.03 


17.45 


8 


1493 


1498 


31 59 19. 99 


42 32 21.41 


37 15 50. 70 


— 2 32. 24 


-3.20 


-0.04 


15.22 


9 


1493 


1498 


20.01 


21.46 


50.73 


- 2 86.64 


+0.73 


-0.04 


14.78 


10 


1403 


1498 


20.02 


21.50 


50.76 


- 2 31.03 


-2.99 


-0.04 


16.70 


10 


1522 


1528 


44 24 47.54 


29 37 27.54 


37 01 07. 54 


-{-12 06. 13 


+3.77 


+0 20 


17.64 


8 


1525 


1539 


28 42 42. 31 


45 36 55. 99 


37 09 49. 15 


+ 3 27. 08 


-0.21 


+0.06 


16.08 


9 


1525 


1539 


42.34 


56.06 


49.20 


-f 8 26.83 


+0.10 


+0.06 


16.19 


8 


1541 


1546 


23 59 54. 13 


50 04 23.98 


37 02 09. 05 


+11 07. 82 


-0.58 


+0.19 


16.48 


9 


1541 


1546 


54.16 


24.10 


09.13 


+11 06. 28 


+1.05 


+0.19 


16.65 


10 


1541 


1546 


54.15 


24.16 


09.15 


+11 06.61 


-0.63 


+0.19 


15.32 


8 


1562 


1575 


20 09 21.23 


54 37 20.77 


37 23 21.00 


-10 04.02 


-L36 


-0.17 


15.45 


9 


1562 


1575 


21.26 


20.90 


21.08 


-10 08.02 


+0.58 


-0.17 


13.47 


10 


1562 


1575 


21.24 


20.99 


21.12 


-10 04.27 


-0.94 


-0.17 


15.74 


8 


1579 


1583 


49 25 54.91 


24 51 05.10 


37 08 30. 00 


+ 4 44.56 


+0.63 


+0.08 


15.27 


9 


1579 


1583 


55.03 


05.14 


30.08 


+ 4 47. 59 


-3.20 


+0.08 


14.65 


10 


1579 


1583 


55.13 


05.14 


30.13 


+ 4 47. 03 


-L99 


+0.08 


15.25 


8 


1589 


1598 


48 40 27.02 


26 13 47.64 


37 27 07. 33 


-18 52. 05 


-0.31 


-0.24 


14.73 


9 


1589 


1598 


27.16 


47.69 


07.42 


-13 52.74 


+L05 


-0.24 


15.49 


10 


1589 


1598 


27.23 


47.71 


07.47 


-13 53.66 


+L26 


-0.24 


14.83 


8 


1609 


1621 


44 32 34.12 


29 47 28.24 


37 10 01. 18 


+ 3 15.69 


-0.31 


+0.06 


16 62 


9 


1609 


1621 


34.23 


28.31 


01.27 


+ 3 15.41 


-LIO 


+0.06 


15.64 


10 


1609 


1621 


34.33 


28.36 


01.34 


+ 3 14.56 


-0.21 


+0.06 


15.75 


8 


1633 


1640 


31 54 09.27 


42 16 59. 89 


37 05 34. 33 


+ 7 42. 17 


-0.21 


+ 0.13 


16.42 


9 


1633 


1640 


09.36 


59.51 


34.43 


^ 7 43. 25 


-2.46 


+0.13 


15.35 


10 


1636 


1640 


31 45 25.42 


59.60 


37 01 12.51 


+12 03.67 


+2.10 


+0.20 


18.48 


8 


1650 


1656 


30 41 3a 58 


43 47 50. 07 


37 14 44 33 


- 1 26. 09 


-L62 


-0.03 


16.59 


9 


1650 


1656 


38.66 


50.20 


44.43 


- 1 29.00 


+0.94 


-0.03 


16.'34 


10 


1650 


1656 


88.70 


50.31 


44.51 


- 1 30. 21 


+L41 


-0.03 


15.68 


8 


1675 


1682 


46 11 52. 24 


28 12 19.63 


37 12 05. 93 


+ 1 09.62 


+ 0.42 


+ 0.02 


15.99 


9 


1675 


1682 


52.39 


19.71 


06.05 


+ 1 09.54 


+ 1.05 


-tO.02 


16.66 


10 


1675 


1682 


52.52 


19.76 


06.14 


+ 1 09. 37 


+0.37 


+ 0.02 


15.90 


8 


1695 


1697 


52 05 54. 56 


22 00 39. 27 


37 03 16. 91 


+ 9 59. 10 


+0.21 


+ 0.18 


16.40 


9 


1695 


1697 


54.73 


39.32 


17.02 


+ 9 57.49 


+0.42 


+ 0.J8 


15.11 


10 


1695 


1697 


54.89 


39.36 


17.12 


+ 9 59. 34 


+0.84 


+0.18 


17.48 


12 


1695 


1697 


55.16 


39.36 


17.20 


+ 9 57. 60 


+0.94 


+0.18 


15.98 


8 


1702 


1705 


24 30 17. 71 


49 53 35. 85 


37 11 56. 78 


+ 1 16.36 


+L68 


+0.02 


14.84 


9 


1702 


1705 


17.77 


30.02 


56.90 


+ 1 19. 19 


-0.42 


+0.02 


15.60 


12 


1702 


1705 


17.84 


36.43 


57.14 


+ 1 22. 14 


-0.79 


+0.02 


18.51 


8 


1744 


1747 


38 02 46. 38 


36 09 01.89 


37 05 54. 13 


+ 7 19.75 


+0.84 


+0.12 


14.84 


10 


1744 


1747 


46.62 


02.12 


54.37 


+ 7 21.12 


+0.16 


+0.12 


16.77 


12 


1744 


1747 


46.80 


03.28 


54.54 


+ 7 22.09 


-L99 


+0.12 


14.76 


9 


1780 


1804 


53 29 23. 04 


20 48 33. 20 


37 08 58. 12 


+ 4 20. 14 


-1.-10 


+0.08 


17.24 


8 


1788 


1803 


53 34 19. 39 


20 37 54. 02 


37 06 06. 70 


+ 7 06. 39 


+L99 


+0.13 


15.21 


9 


1788 


1803 


19.60 


54.08 


06.84 


+ 7 09.17 


-L15 


+0.13 


14.00 
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Tabbl I. — Details of latitude work : Statiorif Xorth Springfield — Continaed. 



Date. 


Star 
nambera. 


^1 


at 


4(«i+«») 


4(^1- 


Zi) 


Correo- 

tiun 

for 

refrac- 
tion. 


^ 


MicTom- 
eter. 


Level. 


1884. 






o / // 


o / // 


o / // 


/ // 


// 


// 


O 1 It 


Nov. 12 


1788 


1803 


53 34 20.16 


20 37 54.16 


37 06 07. 16 


+ 7 07. 31 


+1.67 


+0. 13 


37 13 16.17 


10 1789 


1803 


53 32 15.88 


20 37 54. 12 


37 05 05.00 


+ 8 10. 31 


-0.05 


+0.13 


15.39 


8 


1808 


1825 


24 00 01. 54 


50 20 35.40 


37 10 18.47 


+ 2 58.29 


-0.10 


+0.05 


16.71 


9 


1808 


1825 


01.63 


35.62 


18.62 


+ 3 02. 48 


-4.40 


+0.05 


16.75 


10 


1808 


1825 


01.69 


35.80 


18.74 


+ 2 58. 04 


-0.31 


+0.05 


16.52 


9 


1837 


1845 


48 03 25. 92 


26 22 43.77 


37 13 04.84 


+ 10. 66 


-1.21 


0.00 


14.29 


10 


1837 


1815 


26.11 


43.86 


04.98 


+ 10. 26 


+0.05 


0.00 


15.29 


12 


1837 


1841 


48 03 26.43 


26 35 15.23 


37 19 20.83 


- 6 03. 27 


+0.16 


-0.10 


17.62 


8 


1851 


1857 


20 37 5L41 


53 35 26.20 


37 06 38. 80 


+ 6 36.94 


+1.41 


+0.12 


17.27 


9 


1851 


1857 


51.50 


26.44 


38.97 


+ 6 36. 23 


+1.68 


+0.12 


17.00 


10 


1851 


1857 


51.54 


26.55 


39.04 


+ 6 39. 77 


-2.25 


+0.12 


16.68 


12 


1856 


1869 


31 11 18. 53 


43 19 52.62 


37 15 35.57 


- 2 20 73 


+1.83 


-0.04 


16.63 


8 


1867 


1871 


54 21 27. 55 


20 07 42. 72 


37 14 35. 14 


— 1 21. 57 


+2.52 


-0.02 


16.07 


9 


1867 


1871 


27.81 


42.80 


35.30 


- 1 21. 25 


+0.84 


-0.02 


14.87 


10 


1867 


1871 


28.03 


42.85 


35.44 


- 1 16. 64 


-3.30 


-0.02 


15.48 


10 


1888 


1890 


44 43 38.34 


29 27 21. 87 


37 05 30. 10 


+ 7 47. 09 


-1.78 


+0.13 


15.54 


12 


1888 


1890 


38.66 


22.02 


30.34 


+ 7 46. 79 


-1.36 


+0.13 


14.90 


8 


1903 


1920 


28 08 17.55 


46 24 54. 59 


37 16 36. 07 


- 3 22. 88 


+0.37 


-0.06 


13.50 


9 


1903 


1920 


17.67 


54.80 


36.24 


- 3 22.35 


+1.73 


-0.06 


15.56 


10 


1903 


1920 


17.77 


55.01 


36.39 


- 3 20. 70 


-0.68 


-0.06 


14.95 


12 


1903 


1920 


17. 91 


55.36 


36.63 


- 3 22. 15 


+1.57 


—0.06 


15.99 


8 


1950 


1957 


39 59 43. 88 


34 39 58.33 


37 19 61.10 


- 6 37. 19 


+2.62 


-O.ll 


16.42 


9 


1950 


1957 


44.08 


68.50 


51.29 


- 6 86. 31 


+2.31 


-0.11 


17.18 


12 


1950 


1957 


44.54 


5a 87 


51.71 


— 6 32.46 


-2.36 


-0.11 


16.78 


8 


1976 


1990 


54 34 45. 31 


20 14 46.04 


37 24 45.67 


-11 27. 57 


-0.05 


-0.20 


17.85 


9 


1976 


1990 


45.54 


46.13 


45.83 


—11 29. 14 


0.00 


-0.20 


16.49 


12 


1976 


1990 


46.08 


46.24 


46.16 


—11 28.05 


-1.62 


-0.20 


16.29 


8 


2003 


2007- 


20 30 01.01 


53 55 56.91 


37 12 58. 96 


+ 18. 09 


-1.94 


0.00 


16.11 


9 


2003 


2007 


01.10 


57.10 


59.10 


+ 17. 97 


+0.94 


0.00 


18.01 


12 


2003 


2007 


01.23 


67.60 


59.41 


+ 16.44 


+0.42 


0.00 


16.27 


8 


2009 


2010 


32 43 47.50 


41 46 40. 95 


37 15 14.22 


- 1 57. 23 


-0. 52 


-0.03 


16.44 


12 

« 


2009 


2010 


48.01 


41.66 


14.83 


- 1 59.93 


+0.63 


-0.03 


15.60 
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Table I. — Details of latitude work : Station, Bolivar, 





f«a ■ 




• 




i 


iiZi-^) 


Correc- 
tion 




Date. 


Star 
numbers. 


^1 


^-^ 


m+^) 




for 
refrac- 
tion. 





Microm- 
eter. 


Level. 


198i. 






o / '/ 


o / // 


' '/ 


/ // 


// 


II 


o / // 


Dee. 3 


1386 


1410 


29 38 37. 66 


46 03 03. 19 


37 50 50. 42 


-14 14.68 


—1.00 


-0.24 


37 36 34. 50 


3 


1431 


1446 


24 47 15.70. 


50 15 38. 70 


37 31 27. 20 


+ 5 07. 71 


-1.05 


+ 0.09 


33.95 


3 


1500 


1502 


19 38 28.03 


56 02 Oa 69 


37 50 18.38 


—13 44. 31 


+1.78 


-0.25 


35.58 


3 


1623 


1633 


43 29 33.81 


31 54 09. 73 


37 41 51. 77 


- 5 16. 47 


+0.79 


-0.09 


36.00 


3 


1640 


1652 


42 17 00. 71 


32 51 43. 74 


37 34 22. 22 


+ 2 08. 57 


—0.10 


+0.03 


30.72 


4 


1640 


1652 


00.74 


43.76 


22. 25 


+ 2 08. 09 


+ 1.99 


+0.03 


32.36 


> 3 


1669 


1675 


28 43 40. 69 


46 11 64. 34 


37 27 47. 51 


+ 8 48. 36 


—0.79 


+0.15 


35.23 


1 


1683 


1702 


50 59 16. 55 


24 30 21. 24 


37 44 48. 89 


— 8 09. 42 


-1.47 


-0.15 


37.85 


3 


1683 


1702 


16.72 


21.30 


49.01 


— 8 10. 19 


—1.78 


-0.15 


36.89 


3 


1707 


1716 


26 16 59. 85 


49 14 04. 94 


37 45 32. 39 


— 9 03.45 


+8.70 


-0.16 


37.48 


1 


1723 


1743 


28 23 23. 77 


47 18 41.44 


37 51 02. 60 


—14 31. 90 


+ 1.68 


-0.25 


32.13 


1 


1764 


1782 


56 00 31. 54 


19 39 46. 25 


37 50 08. 89 


—13 34.45 


+ 1.05 


-0.23 


35.26 


1 


1792 


1801 


20 37 23. 99 


48 43 33.31 


37 40 28. 65 


— 3 52. 19 


—0.47 


-0.07 


35.92 


1 


1812 


1821 


51 42 36.67 


23 38 36. 55 


37 40 36. 61 


— 3 58. 32 


-2.78 


-0.07 


35.44 


1 


1850 


1867 


20 47 03. 57 


54 21 31. 54 


37 34 17. 55 


+ 2 18. 91 


-1.73 


+0.03 


34.76 


3 


1850 


1867 


03.62 


31.86 


17.74 


+ 2 19.44 


-0.84 


+0.03 


36.37 


Nov. 26 


1879 


1885 


54 32 27. 32 


20 25 28. 10 


37 28 57. 71 


+ 7 36. 75 


+ 1.36 


+0.14 


35.96 


Dec. 3 


1883 


1888 


30 48 53. 53 


44 43 41.36 


37 46 17.44 


— 9 42. 87 


+0.26 


-0.16 


34.67 


Nov. 26 


1937 


1957 


40 49 55.83 


34 40 00. 30 


37 44 58. 06 


— 8 23. 56 


+ 1.52 


-0.14 


35.88 


Deo. 3 


1937 


1957 


56.49 


00.80 


58.64 


- 8 19. 88 


-1.57 


-0.14 


37.06 


1 


1955 


1962 


25 09 56. 40 


50 06 40. 46 


37 38 18. 43 


- 1 44. 18 


+0.84 


-0.03 


35.06 


2 


1955 


1962 


56.44 


40.63 


18.53 


- 1 46.97 


+4.51 


-0.03 


36.04 


7 


1935 


1962 


56.72 


41.49 


19.10 


— 1 44.02 


+0.37 


—0.03 


35.42 


Nov. 26 


1976 


1990 


54 34 46. 51 


20 14 46. 60 


37 24 46. 55 


+11 47. 03 


+ 1.83 


+0.21 


35.62 


Deo. 1 


1976 


1990 


47.30 


46.55 


46.92 


+11 49. 06 


-1.52 


+0.21 


34.67 


2 


1976 


1990 


47.50 


46.59 


47.04 


+11 44.21 


+3.77 


+0.21 


35.23 


3 


1976 


1990 


47.69 


46.62 


47.15 


+11 48.53 


-0.16 


+0.21 


35.73 


7 


1983 


1996 


29 01 10.38 


46 32 08. 55 


37 46 39. 46 


—10 04. 02 


+0.52 


—0.17 


35.79 


7 


2013 


2018 


17 41 62. 60 


57 52 40. 70 


37 47 21. 65 


—10 47. 35 


+0.84 


-0.18 


34. 96 


1 


0) 


48 44 31.69 


26 47 09.06 


37 46 50. 37 


— 9 16. 81 


+1.57 


-0.16 


34.97 


2 


0) 


31.86 


09.11 


50.48 


— 9 20.38 


+4.77 


—0.16 


34.71 


3 


0) 


32.03 


09.16 


50.59 


- 9 14. 24 


-1.83 


-0.16 


34.36 


7 


0) 


32.67 


09.34 


51. 00 


- 9 14. 68 


-0.26 


-0.16 


35.90 


1 


e) 


39 40 32. 18 


35 27 29. 92 


37 34 01. 05 


+ 2 32. 90 


+ 1.57 


+0.04 


35.82 


2 


{') 


32.31 


30.02 


01.16 


+ 2 31.87 


+2. 10 


+0.04 


35.17 



I 9 Perseif 41 Arietis. 



2 € Persei, f Persei. 
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LATITUDES AND LONGITUDES. 
Table I. — Delait* of latitude wort; Slalion, Alhuqaerque. 





Rt 






1IZ,-Z.) 


CUITM- 




Dale. 


»«. 




i<i,+M ^ 




fo? 


* 


' 




^ij™"" ' ^"'■ 


Juueas 


287 


2M 


10 M 44" 94 


50 21 48" 44 


i5 03I5.8», + 115.86 -I.C. ^-U.02 


85Mn.S4 






toe 


32 46 06.06 


47 17 37,51 


36 01 61,78 1 + 249.35 -n,ll 


+ 0.01 


83. SB 


2i 


3M 


an 


Z7 01 09.68 


42 53 04. BO 


J4 50 57. 28 


+ 75tea| -0,21 


+ 0,14 


9J.09 






aar 


10,25 


05. S8 


37. B2 


+ V.'i..5.'-0,e9 




31.69 


23 


34S 


313 


M 30 12. 29 


47 44 07 05 


15 07 09. 07 


- 2 38.75 1 +1.B1 


-0.01 


81.82 




34B 


:i48 


12. M 


07, B3 


10.35 


-237.30' -1.78 




31.17 


as 


378 


398 


30 OJ 19.78 


3B 59 44, 77 


a 00 57.75 


+ 3 32.11 


+ 2-88 


+0.06 


33.10 






3<J8 


11.46 


45,59 


58.62 


+ 3 33.5. 


+0.52 




33.81 


25 


»U 


401 


44 24 39.53 


35 30 18. B5 


31 57 29. 21 +7 '12. 07 


0.17 


' +0. 12 


30-23 




*2H 


438 


SO OS Oi. 93 


20 02 37.13 


115 03 50.02 + 12,10 


+0.21 


-1-0-01 


32.40 


30 


1?6 


438 


03.84 


37.80 


BO. 82 +0 3B.11 


+3.40 


+0-01 


33.70 




*5a 


408 


26 25 24.34 


13 28 37,66 




+ 7 32.87 


^1.82 


+0.13 


32.38 


July » 


4^6 


408 


26.89 


40.81 


03.70 




+0.89 


+0.13 


32.27 








33 39 14,86 


36 17 13.21 




- 842.62 






31.92 


Jaly 8 


47B 


494 


10.74 


15,22 


15.98 


- 8+4.36 


+ 1.57 


-0.11 


33.08 




MB 


519 23 24 42,7* 


46 35 2a 09 




+ 4 25.12 


+2.57 




33.48 


BO 


GU8 


lt]9 


43.57 


2B.29 


06.38 


+ 126.06 


-0.B3 


+0.07 


B2.7B 


Jnly 5 


soa 


S19 


44.58 


30.41 


07.50 


+ 4 27.04 


-2.57 


+0.O7 


32.01 








45.31 




Od.35 












BOfl 


519 


45.70 








-1.78 


+0.07 


31,81 


June 25 




527 


32 3a 18.38 


37 39 34. 88 


35 07 56,63 


- 3 24 81 


-1.11 


-0-06 


30.36 


Inly 3 


S2* 


527 


20.04 


36.61 




- 3 28.27 






30.99 


a 


52( 


527 


20.48 


37. 11 


SB. 70 


- 3 28. 7S 


+3.11 


-0.06 


33. H 


9 


531 


52T 


21.35 


38,04 


5B.6B 




+1.78 




32, oa 


la 


5J1 


527 


21.83 


38.54 


69.18 


- 3 -6. 19 


-O.Bl 


-0,06 


82,09 


June 25 


5J.9 


568 


30 44 87.10 


39 08 12.25 




+ 7 54.53 


-3.14 




3Lia 


27 


U9 


508 


37.53 


12.76 


40.11 




+3,67 


+0.13 


33,48 


July 3 


549 


688 


38.73 


14.10 


41.11 


+ 7 53.15 


+1.05 


+0.13 


B5,T4 






568 




44.65 


11. B2 


f 7 54.12 




+0.13 




g 


54B 


568 


10.11 


45.64 


42.87 


+ 7 40.07 


+0.81 


+0.13 


82.01 


















+0.13 


83.81 


12 


MR 


fiC8 




46.21 




+ 7 4B.1S 


-0.26 


+0.13 


82.76 


3 


GH 


SIS 


25 55 11. 96 


13 58 22. 17 


34 56 47. 21 


+ 7H.59 


+ 1.62 


+0.13 


33.5s 




596 


619 


12.43 


23,05 


17.71 


+ 7 15,51 


-0.12 




32,98 


B 


GH 


619 


13.33 


24,10 


48.71 


+ 7 15. 52 


-0.81 


+0.13 


83. 5S 


12 


SBB 




13.83 


24.81 


4B.32 


h 7 12,17 






B3.T2 


3 


«3S 


Ml 


38 58 34.93 


03 13 42. 03 


3S OS 08. 48 


- 38. 56 


+1.47 


■-0.01 


31.60 






641 


35. 4B 


42.57 


09.02 


- 12.08 


+4.08 


■-0.01 


32.03 


S 


fi39 


641 


38.56 


13.62 


10.09 


- B 13. 25 


+0.42 


'-0.01 


31.87 


10 






3B.7B 


13.85 


19.32 


-B12,B1 


+4.B5 




32.62 


12 


039 


841 


37.20 


11.23 


19.71 


- B 3B. 33 


+ 1.10 


'-0. 01 


32. 5S 




643 


Ma 


37 21 5848 


32 37 12, OB 






+3.50 




30.80 


e 


643 


652 


59.33 


12. BO 


00.11 


+ 3 26. 71 


0.00 


+0.06 


IS. 87 






076 asseoL*. 








+4.40 


-0.02 


31.81 


B 


646 


670 i 03.81 


54.39 


28.60 


- 55. 85 


-1-19 


-0.02 


BL63 


12 






03,46 








-1.05 


-0.02 




s 


BB3 


600 


34 22 57,01 


46 04 18-59 


36 13 37. 80 


- B 00. 32 


-0-05 


-0.18 


81.27 


s 


663 


690 


57.62 


IB. 22 


38.37 


- B 07. 57 


+ D.68 


-0.16 


31.33 












38.66 








2B.06 




««9 




31 16 05,44 




35 08 oa 09 


- 1 22. 71 






35. SS 


s 


705 


71(1 


IB 17 16.89 


50 48 15.23 


35 03 18.01 


+ 1 13.74 


+ 2.41 


+ 0,02 


32.18 
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Table l.—DetaiU of lalituge nork: Station, J fiugucr^ue— Continued. 



Duta. 


star 


,. 


i. 


i(l.t<.) 




* 




Julj 5 


70B 


710 


10 17 47. M 


50 48 45.88 


as 03 18.87 


+ 'l ia.'49 


+ l'.'57 


+0.02 


35 04 3L 05 






705 


710 


47.61 


40.31 




+ 1 17.05 




15 


+ 0.02 


33.78 






705 


710 


48.31 


47,18 


17.80 


+ 1 17. 13 


-3 


3D 


+0.03 


31. H 




10 


70S 


710 


48.40 




17.93 


+ 113.70 


+0 




+O.02 






11 


70S 


710 


48. S8 


47.74 


18.10 


+ 1 14, 87 


+ 


10 


+ O.DS 


33.85 






711 


7»a 


4S 25 48.75 






+ 3 30,04 


+'' 














7S3 




30 13 11.37 


35 97 00.85 










31.03 






71S 


723 


03.34 


11.81 


07.53 


- 2 IS. IS 


-0 


28 


-0.04 


32.04 












12.11 












33.60 






71! 


723 


04.46 


12,04 


08,70 


- S37,B1 


+2 


ID 


-0.04 


33.15 




ID 








13.10 


01.90 










34.00 






7*8 


753 


It 22 GL.GB 


38 44 44, 10 


35 03 47. 8) 


+ 42.44 


+? 


ID 


+0.01 


33.88 






TU 


753 


63. IS 


44.72 


48.44 


+ 44.90 


-1 


3B 


40,01 


31.98 






74B 


753 
















31.95 






718 


7S3 


G3 32 


45.08 


49.66 


+ 41.43 


+ 


03 


+0.01 


31.73 




10 


7M 


7S» 


G3.50 








+3 


77 




34.40 




u 


7U 


753 


53. B3 


48.63 


6D.17 


+ 9 42.04 


-0 


SO 


+0.01 


31.9.1 






TU 


793 


23 47 33,60 






+ e 43.37 


+3 






33.50 






784 


793 


39.13 
40.33 


..ii 


48.94 
48.25 
60.17 


+ 42.44 

+ 030.22 


+0 

+7 


:; 


+0.12 


32.44 




K 


784 


703 




00.44 




+ 40.03 




35 


+0,12 


33.85 




U 










90.71 


+ 44, 03 






+0.12 


33.32 




3 


B11 


023 


53 05 39,71 


18 03 28.34 


35 M 30. 03 


+ 01 


01 


+3 


83 


0.00 


83.96 












38.83 












O.PO 


33.17 






811 


822 


30.83 


30.08 


30.95 


+ 01 


82 


-ft 


70 


O.OO 


30.78 






811 


m 












+3 






82.08 




10 


811 


S2! 


32,17 


30.07 


31,12 


+ 03 


07 


-1 


41 


0,00 


33 78 






810 


832 






35 05 14,43 




87 






31.73 






814 


841 


33 14 00.51 


10 40 55.68 


35 0158.04 


+ 3 34 


06 


-0 


43 1 40.04 


32.32 






834 


841 








+ 234 










32,94 






8S4 


S41 


02.30 


57.63 


50.08 


+ 2 32 


oe 


-1 


78 


+0.04 


31.18 




10 


834 


841 




57.83 


eo.24 




89 








32,60 




11 


S24 


841 


02.04 


58,11 


80,53 


+ 2 31 


67 


+1 


17 


■+0.04 


33,83 






sia 


883 










03 




47 


-0.00 


31.05 










38. OS 




40,40 


















889 


Bee 


31 05 44. 07 


38 57 06.97 


35 01 25. 97 


+ 3 05. 51 


+0 


53 


■+0.05 


32.20 






BBO 


89« 


45.35 


07.02 


28.48 


+ 3 05. 78 


-1 


47 


■+0.05 


80.97 






88S 


8Bt 


40.01 


08.07 




+ 3 03.65 




05 




31,89 




10 


880 


895 


48.91 


09.38 


28,10 


+ 3 04.14 


+9 


31 


■+0.05 


32.75 






889 


B»e 


47.17 


09.42 




+ 3 03.00 


+0 


47 


+ 0,05 


32.71 






SS8 








35 1151.35 




+0 










eoa 


915 


oa.48 


35.44 


61. 9< 


- 7 10. B3 




84!. la 13 


31.(3 






KOB 


915 


OP. 50 


SS.01 


6.1. 2S 


- 7 32.33 


+0 


73 


■-0.13 


31- TO 




11 


808 


915 


10.00 














81.78 














35 00 00. 24 
















OM 


955 


28.48 


45.32 


08.65 ' - 4 33.75 


_; 




-0.07 


31.82 










20.83 




08 10 -4 38,02 


+5 






35.18 




11 


838 


866 


30 13 45.76 


M 12 47.10 


35 13 10.48 — 8 45.83 


+ 2 


10 


-0.15 


33, 68 






"* 


lOOS 


''"^Z 


33 27 43.00 


■55 04 42.08 -0 10.30 


+ 


26 


o'o! 


MM 




11 


0«9 


1002 ' 38.05 


63.40 


4S.5Sj -0 13,U 


~A.fX,\ ^.<^ 


^ ^-* 


\ 
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(7) Combination of results for latitudeg. — la order to combine the 
separate resnlts given in tlie preceding table bo as to obtain the most 
probable valae for the latitude of any station, we mast determine the 
proper weight for the mean of the resnita for latitude &om any one 
pair of stars. Snppose a pair has been observed on n different nights. 
Tbeo, if e is the probable error of a single half difference of zenith dis- 
tances of the stars and Ct and Ct the probable errors of their declina- 
tions, respectively, the weight of the mean of the resolts from this pitir 
will be proportional to 



Valnes for ei and eg in this expression are given by Safford in the in- 
trodaction to his catalogue. They are — 

Probable error of declination for star of class AA, 0".1S 
Probable error of declination for star of class A, .28 
Probable error of declination for star of class B, .43 
Probable error of declination for star of class G, 7 

A valoe for e was foand by the process of comparing the individual 
results from any pair of stars with their mean. For this process the 
observations of 1884 fnrnished 314 measures on 113 pairs, this bein^ 
the nnmber of pairs, each of which was observed on more than one 
night. It was found that 

c=±0".68. 

Hounding this value of e and the above values of e, and d to the near- 
est tenth of a second the following table of working weights has been 
coDStructed : 

Table of tveishts for latitude reaalli. 



Vo.al 




AA 


AA 

A 


AA 

and 


AA 


r 


nnd 
B 


f 


and 


■nd 


and 


a:::::.:::;:: 


D.W 

i.as 

3.72 
1.M 


i.S5 

3,63 


0,M 
£.34 
3.38 
4.17 


l>.»0 

1.66 

2.17 
2.S4 
2.*7 


0.83 

2.M 
2.03 
3.50 

1.36 


2.70 

a. IB 

S.7T 


2.08 
B-33 


0,86 


0.77 
1.B3 
1.93 

a, IS 


<l.«8 




a 

3 


81 









With the above weights the adopted values for the latitudes of the 

several stations have been derived. The individual and mean resnlts 

for each pair and the weights for the means are collected in Table II. 
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Table U.— Results for latitude : Slatiottj OswegOj Kans, 



Star nnroben 
and class. 

• 


Individnal results. 


Mean. 


Weight. 


Aug. 27. j 


Aug. 28. 


Sept. 3. 


Sept 4. 


672A 
701AA 
721A 
732C 
761A 
834 AA 
848C 
877B 
927B 
974C 
996C 
1013A 
1038B 
1075A 
1117B 
1144A. 
1192A 
1212A 
1251A 
1293B 
1313A 
1320A 
13470 
1360B 
1380A 
1410O 
1461 A 
1512B 
ISOSA 
1633B 
16750 
1723A 
1798B 
1814A 


690A 

7140 

7260 

739A 

773B 

8380 

8580 

885B 

940O 

977A 
1002A 
1040A 
104GB 
109CB 
113IA 
1157A 
1202 A A 
r233A 
12670 
1306A 
1336A 
13370 
1370A 
1373A 
1397 AA 
1424A 
1465B 
1335B 
1616A 
1640B 
1682A 
17280 
1804A 
1831A 


o / '/ 

37 09 


II 


// 
59.59 

58.68 

59.54 


// 
59.29 
58.69 
CO. 59 
57.47 
59.61 
60.81 
61.27 
58.38 


/* 
59.44 
58.68 
60.06 
57.47 
69.30 
59.49 
60.04 
57.87 
60.99 
60.36 
59.39 
59.23 
60.63 
61.04 
59.27 
60.50 
60.29 
59.59 
60.37 
59.66 
57.69 
59.78 
60.13 
60.88 
59.75 
60.20 
59.42 
60.01 
60.16 
59.39 
60.23 
69.42 
60.90 
60.17 


1.8 
1.3 
1.3 
0.8 
2.2 
2.0 
1.2 
1.6 
1.5 
1.9 
1.9 
2.5 
0.9 
2.8 
2.8 
3.1 
2.6 
3.1 
1.6 
2.2 
1.0 
1.3 
0.8 
0.9 
2.6 
1.6 
2.2 
2.1 
1.8 
1.6 
1.3 
0.8 
1.6 
1.8 






••*•• •••• 






59.34 
68.63 
57.85 
57.36 
61.08 
59.85 
j 59.44 
68.80 




58.96 
58.91 


59.62 
61.01 




60.87 
59.81 
67.79 


61.01 
61.17 
59. 26 
60.27 


60.63 
61.06 
58.63 


60.63 
62.88 
58.36 
60.61 
61.68 
60.08 
60.52 
60.38 
67.59 


61.51 
60.48 
58.98 
59.79 
58.92 


59.80 
58.20 
61.98 


59.98 
60.03 
60.45 
59.39 
59.87 
60.70 
69.67 


59.51 
59.90 
58.93 








59.77 


59.80 




60.13 




60.88 
60.48 
60.79 
58.22 
60.79 
60.06 
60.19 
60.75 






68.89 
68.88 
59.80 
58.92 
60.27 
58.66 
59.72 
59.42 
GO. 82 
60.53 


69.89 
60 93 
60.23 
60.31 
























60.99 
59.81 
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Table II— Continued.— i2e«ttZ/» /or latitude: Station, Elk Falls, Kans, 



Star nambers 
and class. 


Indivldaal results. 


• 

a 

s 

II 
03.76 
04.62 
02.67 
03.04 
04.38 
03.46 
02.74 
03.65 
04.51 
04.18 
02.04 
03.50 
01.66 
03.14 
03.04 
03.31 
03.54 
04.49 
03.73 
03.81 
03.25 
04.04 
04.60 
03.87 
05.00 
03. 70 


«: 

^ 
^ 


^ 

^ 
& 
^ 






• 


• 

O 


• 

6 


6 


00 

O 


8480 8580 
8690 879B 
890B 912AA 
957A 970A 
977A 987A 
9960 1002A 
1013A 1022B 
1038B 1046B 
11 23 A 1133A 
11420 11680 
1151B 1180A 
1192A 1202AA 
1207A 12C9A 
1211B 12290 
1225B 1235 A A 
1251A 12670 
1294B 1299AA 
1295B 1306A 
1302B 1306A 
1312A 1332A 
1313A 1336A 
13470 1370A 
1371B 1376A 
1373A 1390O 
13920 1399B 
13920 1402B 
1396B 1410O 
1420O 1440A 
1423A 1444A 
14640 1480B 
1473 A 1494B 
1493A 1498B 
1512B 1535B 
15590 15650 
1562A 15750 
1583A 1602O 
1598A 1611B 
16090 1621B 
1623B 1628A 
1640B 1652A 
1650A 1656B 
1669A 16750 


' II 

37 22 


II 


II 


II 

03.76 
04.62 
02.67 
03.04 
04.38 
03.87 
02.51 
04.27 


1 
n 


II 


II 


II 


0.7 
0.7 
1.0 
1.0 
1.0 
1.3 
1.6 
1.5 
1.0 
0.7 
0.9 
1.8 
1.0 
0.7 
1.7 
1.6 
1.0 
0.9 
0.9 
1.0 
1.8 
0.8 
2.8 
0.8 
1.5 
0.7 
0.7 
1.6 
2.5 
0.7 
1.6 
2.2 
3.1 
1.4 
1.3 
1.6 
1.6 
1.5 
1.6 
2.2 
1.6 
2.1 




























• ••••• •«•••• 


........ 






























03.04 
02.97 
03.04 
04.51 








































01.18 












02.04 
02.98 


















04.03 










01. G6 








03.14 
02.58 














04.03 
03.77 


02.05 
03.57 
03.54 














m 


















04.49 














03.73 














03.81 














03.19 


03.32 






04.64 












04.05 


05.18 


04.43 


04.74 










03.87 








04.73 


05.05 


05.23 










03.70 








04.01 
01.66 














04.01 
03.78 
03.26 
03.83 
02.91 
03.37 
03.97 
01. CO 
03.52 
03.51 
03.50 
04.66 
03.39 
03.94 
02.95 
03.92 


03.94 




02.73 










04.91 


03.97 




00.90 








03.83 








02.64 






03.18 




01.61 
06.49 
03.00 


04.54 
00.99 
05.50 


03.97 
04. C9 
03.04 






04.54 
04.44 


03.03 




* 


04.06 






02.36 

• 






04.68 




03.87 


03.36 


03.31 

• 








03.63 






04.1)8 




04.55 


05.19 


04.25 








03.00 






03.77 




03.09 


04.38 


04.34 








02.66 
04.16 






*03. 24 
05.14 




01.18 


02.66 


03.48 













Weighted meaD, 87° 22' 03''.64±0".07. 
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t It— Con tioQ eJ.—ff Mil lr« for latiladt: Station, Fart Scott, Emm. 



Oet.ia. OoL2t Oota;. OoLK. OcLSO. OcLM UkLSI. 



B lOTBC ! 

IITUA llTtC 

1183 A mzAA 

1201C 1S17B 

12 12 A 1S23C 

124 i A 12S1A 

12a2B ISSTC 

12S1A 1-XUJ 

1»1A 1274 A 

1270 AA. 12eeA 

!?I9AA|iawA 

12HA 1311 B 



13SDA 
13S9A 
13313 A 
1431 A. 
14S0D 

1U3A 
I SWA 

isasB 

1S43B 
ISSgB 
1»3A 



luic 

ISUB 

isa2B 

IHIA 



29.30 . 
2S.]g . 



SS.81 . 

£&» I ie.w . 



27. ae . 

U.91 . 

39.13 
28.(3 

22.10 . 

19. TO 1. 

29.S4 . 

2a.w . 



17.99 . 



SII.4S 
21. SI 

29. ST 
1S.« 
29.U 



29.79 I 
2t.6a I 
29.74 , 
34.'ST ' 
29.19 
29.» 
29. Bl 
2T.4I 
20. SI 
27.99 
21. 97 
31. S3 
27.93 
19. 2D 



isisB le^sA 

lOGSQ 10874 A 



ni8A 

ITaSA 



1727B 
1735C 
1725AA ITiSC; 
17«A 1752 A 
1792C )7SZA 
17820 1801 B 
18D0AA 1811 A 
1819 A 1B27B 
1S3SB 1833 B 
1857 A 1887 B 



27.00 .. 
28.13 .. 

25.87 .. 



2&8S . 

29.93 



Veightsd mean, ITo SO* 9S".I«tO".ll. 
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2a.M 
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Table II — Continn'^.d. — Results for latitude : Station j Xorth Springfieldy Mo, 



Star nnmbers 
and clasH. 


Indiridnal resnita. 


1 

Mean. [ 

1 


Weight. 


Xov. 8. 


Kov. 9. 


Nov. 10. 


Nov. 12. 


1396B 

14250 

1461A 

1493A 

1522B 

1525A 

1541A 

1562A 

1579A 

15S9B 

1609C 

1633B 

1636 A 

1650A 

1675C 

1695C 

1702A 

1744A 

1780C 

1788B 

1789 A 

1808A 

1837A 

1837 A 

1851B 

1856A 

1867A 


1 

1410C 

1454B 

1465B 

1498B 

1528A 

1539B 

1546C 

15750 

15a3A 

1598A 

1621B 

1640B 

1640B 

1656B 

1682 A 

16970 

1705O 

1747A 

1804A 

1803A 

1803 A 

1825A 

1845B 

1841A 

1857A 

1869B 

1871B 

1890A 

1920B 

1957A 

1990AA 

2007O 

2010AA 


/ // 
37 13 15.68 

13.65 

17.19 

15.22 


// 

15.48 
16.05 
14.78 


// 

13.42 
17.45 
16.70 

17.64 

• 


II 

■ 


// 
15.68 
14.18 
16.90 
15.57 
17.64 
16.13 
16.15 
14.89 
15. C2 
15.02 
16.00 
15.88 
18.48 
16.20 
16.18 
16.24 
16.35 
15.12 
17.24 
15.46 
15.39 
16.60 
14.79 
17.62 
16.98 
16.63 
15.47 
15.22 
15.00 
16.79 
16.88 
16.80 
15.97 


0.7 
1.5 
2.2 
2.2 
0.9 
1.6 
1.6 
1.6 
2.5 
2.2 
1.5 
1.5 
0.9 
2.2 
1.8 

1.6 
2.5 
0.8 
2.2 
1.0 
2.5 
1.6 
1.0 
2.2 
0.9 
2.2 
1.6 
2.8 
2.5 
1.7 
1.5 
1.7 






16.08 
16.48 
15.45 
15.27 
14.73 
16.62 
16.42 


16.19 
16.65 
13.47 
14.55 
15.49 
15.64 
15.35 




15.32 
15.74 
15.25 
14.83 
, 15. 75 













18.48 
15.68 
15.90 
17.48 




16.59 
15.99 
16.40 
14.84 
14.84 


16.34 
16. G6 
15.11 
15.69 






15.98 
18.51 
14.76 


15.77 


17.24 
14.99 


15.21 


15.39 
16.52 
15.29 


16.17 

1 


16.71 


16.75 
14.29 








17.62 


vl7. 27 


17.00 


16.68 

15.48 
15.54 
14.95 


16.63 


16.01 


14.87 


1888B 


14.90 
15.99 
16.78 
16.29 
16.27 
15.50 


1 1903A 
1950A 


13.50 
16.42 
17.85 
16.11 
16.44 


15.56 
17.18 
16.49 
18.01 


19760 
2003B 
2009B 


•••••»•••■ 









Weisbted mean, %|0 13' 15".9«±0".10. 
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Table II — Coutinued. — Results for latitude : Station^^ Bolivar, Mo, 



Star nambers and class. 


Individual results. 


Mean. 


Weight 


Nov. 26. 

• 

o ' // 
37 38 


Dec. 1. Dec. 2. 

r 


' 1 
Dec. 3. Dec. 4. 


Dec. 7. 


1386A 1410C 
1431A 1446B 
1500 A 1502B 
1623B 1633B 
1640B 1652A 
1669A 1675C 
1683B 1702A 
1707A 1716C 
1723A 1743C 
1764AA 1782A 
1792C IbOlB 
1812C 1821A 
1850C 1867A 
1879B 1885B 
1883B 1888B 
1937B 1957A 
1955C 1962A 
1976C 1990AA 
1983A 1906C 
2013A 2018C 

0) 

(*) 


// 


II 


1 

// 

34.50 
33.95 
35.58 
36.00 
30.72 
35.23 
36.89 
37.48 


: 


II 


/» 
34.50 
33. 95 
33.58 
36.00 
31.54 
35.23 
37.37 
37.48 
32.13 
35.26 
35.92 
35.44 
35.56 
35.96 
34.67 
36.46 
35.51 
35.31 
35.79 
34.90 
34.98 
35.40 


0.8 
0.9 
0.9 
0.9 
1.6 
0.8 
1.6 
0.8 
0.8 
1.0 
0.7 
0.8 
1.3 
0.0 
0.0 
1.6 
1.6 
2.0 
0.8 
0.8 
3.5 
1.0 




































32.36 












37.85 












32.13 
35.26 
35.02 
35.44 
34.76 














******** 





























36.37 






35.06 










34.67 
37.06 






35.88 










35.06 
34.67 


86.04 
35.23 




35.42 


35.62 


35.73 






36.79 
34.96 
35.90 














34. 07 
35.62 


34.71 
35.17 


34.36 


■»••••«■ 













lOPerseiAA, 41 Arietis AA. 
•« Persei A A, | Persei A A, 

Weighted mean. 37° 36' 35".22±0".20. 



(209) 



LATITUDE3 AND LONGITUDES. Ieull.19. 

Table ll—Con^n\itA.—BesHlli for lalilude: Station, Albuquerque, K. Mtx. 





ludiviilual results. 










1 


1 


1 




1 


oi 

1 


1 


i 


53 

f 


1 


1 


2o7A 2B!B 

ISO A 327 B 
31flB 3MC 
37BA 3«8C 
3B9C 401 B 
4200 438A 
4MA 4MB 

MBA SIBA 

B4flA 8084 
SMA fllBU 

eaoA fl4iA 


33.98 
S2.09 
31.82 

30.23 

S3.M 






" 




■' 






~ 




" ' 



























32.M 
















31.89 
31.4D 














































32.38 
33.16 
32.02 
80.84 

32,Ca 
32, U7 

33,00 




M.70 






















32.27 
33,00 
33 .00 

32.se 

33 01 










31,03 
33.78 










.... 


31.51 
32 99 
S2.7B 

32.60 


3X4S 
31. IS 




BO.DB 
33.55 
BO.BD 


33.14 

aa,Be 

39.03 
31.32 


S2,BT 
29.H 


XIM 





3a.Bi 

32.63 


;::.;; 




















SLoa 






29.iS 










.... 






B8JA 7030 
T05B TlOB 
TtlA jaSA 

74BA 7MA 
V84A 7!WC! 
aUA B2aA 

B31AA e«A 








.Vi" 


iV™ 


8fi.3S 
32.80 
















a2.30 
sz.sa 






31.72 
33.53 










33,10 32.44 




















32.78 


S2.71 


















32.31 


32.40 
31.82 




St.flft 
S5.16 


32.S8 
32.76 
















fiflSA 81SA 
BMA VWA 
92BA 0»A 
6S9A 10D2A 








32.27 




















33.13 


3,.4S 








31.90 























Wetebted qiraa, *5i> 01' )2".40l:0".W. 
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LONGITUDES. 

(8) Programme for time determination, — In the time determinations and 
clock comparisons for the longitude work the following programme was 
adhered to as closely as circumstances would permit : 

1. Observation of four to six time stars with as many sets of level 
readings. 

2. Keversal of transit. 

3. Observation of four to six time stars with as many sets of level 
readings. 

4. Exchange of signals. 

5. 6, 7. Kepetition of 1, 2, 3. 

(9) MetJtod of reduction. — In a time determination the essential quan- 
tity sought is the clock correction or error of the time piece used at 
some determinate epoch, and the unessential quantities with which 
that correction is involved in the function observed are the azimuth and, 
coUimation of the transit and the rate of the time piece. It would evi- 
dently be desirable, if possible, to so arrange the observations that the 
coefficients of the azimuth, collimation, and rate in the normal equation 
for the clock correction would vanish. Although it is usually impossi- 
ble to thus eliminate the effect of the azimuth, collimation, and rate com- 
pletely, it is generally possible to make a close approximation thereto. 
To show this fact analytically, and also exhibit the process of reduction 
followed in computing the clock corrections, let 

^<=the correction to the time piece at the epoch fe, 

*=the observed time of a star's transit, 

ar=the star's right ascension, 

a=the azimuth of the instrument, 

c=the collimation of the instrument, 

r=the rate of the time piece, 
JL=the azimuth factor, 

C=the collimation factor, 

p=the weight of (t-^a), 

v=t\ie residual error. 
Then the type observation equation is 

^t+Aa+Cc+(t-'to)r+t'^a^v. (1) 

The normal equation in Jt is 

\p]^t+\pA]a+[pG]c+[p{t^to)]r+\p{t-^a)]=0. (2) 

To secure the complete elimination of the effect of a, c, and r in this 
equation we must have 

[pA]=0, [pC]=0, and [p{t--to)]=0. (3) 
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The last condition can always be satisfied by making' 

A close approximation to the first two conditions of (3) can he secured 
by selecting stars suitably situated north and south of the zenith and 
by reversals. These considerations were followed so far as possible i-n 
making up the working programme given above. 

When the observations are so arranged that the first two of the con- 
ditions (3) are approximately satisfied, the clock correction M can be 
readily derived from (2) without forming the other three normal equa- 
tions. Thus, divide equation (2) by the coefficient of Jt and put 

/?=-[MI, r=^lfS}, and ^to=^[P(^l (5) 

[P] [P] [P] 

Then we have 

M=:Mo+/3a+yc. (6) 

ITow, since /3 and y are by hypothesis small quantities, we need only 
approximate values of a and c'to enable us to get ^U from (6) with the 
required degree of precision. 

In the practical application of this method it has been found advan- 
tageous to proceed by the following steps : 

1. Form the normal equation (2) in the usual manner and compute to 
by (4) and the reduced normal (6). 

2. Disregarding weights, the mean of the observation equations for 
clamp west minus the mean of those for clamp east will give an approx- 
imate value for the coUimation c, 

3. The application of this value of c to each observation equation will 
give a corrected value of (t—a) for each star. 

4. An approximation to the value (or values) of the azimuth a will 
then result by eliminating jdt from one or more pairs of the corrected 
observation equations reached in step 3. This azimuth may then be 
applied to correct the values of (t'-a) reached in step 3. 

5. The approximate values of a and c will now give Jt from (6), and 
the addition of J^ to the values of (t^a) reached in step 4 will give 
approximate values for the residuals v, 

6. Form [pv]. If this sum is not zero within 0".01 or 0*.02 a brief in- 
spection will show what changes in a and c will make it zero within 
those limits. 

After one night's work at a station it is usually easy to render a and 
c small, so that if /5 and ^, as defined by (5), are likewise small, the cor- 
rect vahie of Jto may be very readily determined without going through 

^It may be shown that the weight of the value Jtot corresponding to the epoch 
defined by (4), is a maximum. 
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all of the above steps. But the entire process may be carried oat and 
the check sum 

[pv\=zO 

satisfied as nearly as need be in less time than would be required to 
form and solve all the normal equations. 

By the above process the value of the clock correction Jt and the 
epoch fo are derived from each of the two time determinations. Call- 
ing the corrections Jt' and Jt", respectively, and the corresponding 
epochs to' and V'» the rate of the time piece will be given with sufficient 
accuracy by the equation 

(10) Weights, — ^The errors to which the observed quantity {t—a) is 
subject may be divided into four classes, viz: 

1. Errors whose effect varies as sec d^ d being the star's declination. 

2. Errors whose effect is independent of the star's declination. 

3. Culmination errors not involved in 2. 

4. Error in the adopted right ascension of the star.^ 

The errors of the first and second class may differ for the transits 
over different wires by entirely independent amounts, while those of 
the third and fourth class are the same for the transit over every wire. 

Hence, denoting the probable errors for a single transit over one 
wire corresponding to these sources by £i, £2, £3, and £4, respectively, 
and supposing the observed time t a mean of the times of transit over 
n lines, the square of the probable error of (t^a) will be 

£l!sec2(J+^+£3'+f4^. 
n n 

If unit weight be assigned to the mean transit of an equatorial star 
over n threads, the weight p of the mean transit of a star whose dec- 
lination is d over N threads will be expressed by 

i)= . ^ ^ , (8) 

J.sec^(J+g- + e3^+f4* 

The values of Si and ^2 for the WUrdemann transit N"o. 20 have been 
given in section (5), (a). They are, rounding them to the nearest hun- 
dredth, 

*i= ± 0«.05 and £2= ± 0".05. 

^To these might be added the error dao to uncertainties in the inclination of the 
horizontal axis of the transit. 
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The values of £3 and £4 can not be sharply defined, but we may safely 
assume for the present purposes that £3 lies between 0".03 and 0*.06, and 
that £4 for stars of the Berliner Jahrbnch lies between 0».O2 and 0".06.i 

In computing weights from the above formula we have used 

£3= ± 0«.05 and £4= ± 0-.03. 

With these values of £1 ... ^4 and n=^=5, the above formula 
becomes 

44 

-^ 39+5 sec* (J' 

This has been used for computing weights to be applied to the transits 
of 1884, when, as a rule, only five wires were observed. For the transits 
of 1885, when seven wires were observed, a similar formula, derived 
from (8), with the above constants and n^=N=lj has been used. 

For the transits observed by Professor Pritchett we have taken 

,_(0M)5)^ 
^1 2-' 

a value somewhat greater than would result from the square of the ra- 
tio of the magnifying power of his instrument and that of WUrdemana 
No. 20, viz : 

70 N2 



Kl26j 



For his transits n=jy=7. 

It has been deemed sufficient to use the nearest tenth for the weight 
computed as explained above. The working weights may be conveni* 
ently tabulated in the following form, which is the table of weights used 
in reduciug the transits observed with the Wiirdemann transit No. 20 
in 1884 : 

000 00' 



34 14 

51 15 

69 43 

65 20 



1. 
.9 
.8 
.7 



This means, for example, that the transits of all stars whose declina- 
tions fall between 51o 15' and 59^ 43' have a weight 0.8. 

(11) Details of time work. — The following table, Table III, gives the 
principal details of the time work at the field stations and at the observ- 

^ It is here assumed that the probable error of the tabular right asceDsions does not 
vary with the declination, which is probably nearly the case for stars between —20^ 
and +60^ of declination. 
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atory at Saint Louis. The first columa of the table gives the names of 
the stars observed. The second colamn shows the position of the tele- 
scope by defining the position of the clamp. The third column gives the 
weights. The fourth column gives the azimuth factors A, and the fifth 
the collimation factors 0. The sixth column gives the observed time of 
transit (mean time of wires) corrected for inclination of horizontal axis 
and daily aberration. The seventh column gives the residuals resulting 
from the observation equations on substituting in them the clock cor* 
rection,, azimuth, and collimation. 

The right ascensions of the stars observed in 1884 have been taken 
for the most part from the Berliner JaUrbuch; some, however, whose 
day places are not given in the Jahrbuch, have been taken from the 
American Ephemeris. The right ascensions of all stars observed in 
1885 were taken from the Jahrbuch. 

Following each table, giving the above data for a time determination, 
are the normal equation for Jt and the reduced normal, or the former 
divided by the coefficient of ^t There are also given the adopted 
values of the azimuth and collimation and the clock correction with its 
epoch. The values of the azimuth and collimation are called adopted 
values, for the reason that ihey were obtained in the manuer explained 
above and not from the usual full number of normal equations. They 
may differ in some cases by a few hundredths from the rigorous least 
square values, but such differences do not affect the exact determination 
of the clock correction. 

(12) Personal equation worlc — On two nights in August, 1884, before 
commencing the longitude work in Kansas and Missouri, and on two 
nights in the following December, after completing that work, observa- 
tions were made for the relative personal equation of Professor Pritchett 
and the writer. These observations were all made at Saint Louis with 
Professor Pritchett's transit. The two observers alternated in observ- 
ing, each observing a sufficient number of stars to secure a time deter* 
mination. Both sets of observations were reduced by using the same 
azimuth and collimation, and the difference of the resulting clock cor- 
rections gave a measure of the personal equation. The details of these 
observations are given in the same tabular form as the other time work, 
and may be seen on pages 84 to 87. 

In the determination of the longitude of Albuquerque, N". Mex., in 
1885, observations for personal equation were made at Saint Louis on 
three nights before the work at Albuquerque was begun and on two 
nights after it was completed. For this purpose the instruments of 
the Survey were mounted in a temporary observatory alongside that 
of Washington University, and each observer used his own apparatus 
for observing and for exchapging clock signals precisely as in the lon- 
gitude work. The details of these observations follow those of the 
other time work at Saint Louis in 1885 (see pages 102 to 111). 
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LATITUDES AND I ONGITUDES. 



[BULL. 49. 



Table III —Details of time work. 
[Oswego, Kans., August 29, 1884. Before signals. Observer, Woodward.] 



Name of star. 


Clamp. 


Weight. 


A 





t 


V 


■n Oohiachi 


W. 

W. 
E. 

E. 


1 

t 

1.0 -4-0.83 


+ L04 
2.44 
1.10 
1.44 
1.13 
1.83 

+ 1.C0 

-1.08 
1.93 
1.07 
1.19 

-1.03 


h. tn. «. 

17 04 09.88 

08 48.73 
19 43.96 
36 35.50 
42 20.00 
51 54.72 
55 15.97 

18 19 11.18 
22 37.26 
41 06.35 
55 02.22 

19 00 31.15 


8. 

+.05 

+.•24 
+.04 
+.06 
-.09 
-.06 
-.12 

-.11 
-.10 
+.04 
+.08 
+.02 


C Draconis .... ...... .... 


.6 

1.0 

9 

1.0 

.8 
1.0 

1.0 
.8 
1.0 
1.0 
1.0 


-1.17 
+ .98 

- .22 
+ .18 

- .62 
+ .56 

+0.29 

- .71 
+ .31 
+ .10 
+ .41 


6 ODhiachi 


•.Herculis 

IX Hercnlis 

{Draconis ... 

67 0Dhinchi 


109 Hercnlis 


b Draconis 


110 Herculis 


V Lvr© 


* '^j **" ..««•• ............ 

4 Aquilffi , 





Normal equation, IL lAt+1. 134a^+0. 542a^+2. 580c+31. 345=0 
Normal equation, 1 +0.102 +0.049 +0.232 + 2.824=0 



Adopted a = — 1«. 09 



a =-l-.09 



c= +0». 25 



Chronometer fast 22*. 72 at 18>>. 02. 



[Oswego, Kans., Augnst 29, 1884. After signals. Observer, Woodward.] 



Name of star. 



t^Cygnl 

r AquilSB 

$ Aquilss 

o»Cygni 

X Cepheiipr 

y Cygni 

ir Capricomi 

B Cephei 

p Delphini 

a Cygnl 

e Cygni 

|i Aquarii 

V Cygni 

o^UrssB Midoris, 8.P 
a Eqnulei 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



0.8 

1.0 

1.0 

.9 

.3 

.9 

1.0 

0.7 

1.0 

.9 

1.0 

1.0 

.9 

.6 

1.0 



A 



O 



-0.42 
+ .51 
+ .62 

— .23 
-2.95 

— .06 
+ .87 

-0.93 
+ .40 

— .19 
+ .08 
+ .73 

— .08 
-t2.53 
+ .54 



-1.63 
1.01 
J. 00 
1.45 
4.57 
1.30 

—1.08 

+2.17 

1.03 

1.41 

1.20 

1.01 

+ 1.32 

-2.62 

+1.00 



h m. 

19 53 

58 

20 0.1 
10 
13 
18 
21 

20 28 
32 
37 
41 
46 
53 

21 00 
10 



8. 
«. 22 

55.06 

45. 94 

24.57 

11.50 

29. 91 

08.15 

03.15 
32.96 
54.48 
57.22 
50.71 
16.96 
35.81 
28.14 



Normal equation, 13At+0. 518a„+2. 374a^— 1. 680c+36. 829=0 
Normal equation, 1 +0.040 +0.182 —0.122+2.833=0 
Adopted a^=— 1». 10 a = -l». 10 c=+0«.05 

Chronometer fast 22*, 58 at 20>>.49. 



8. 

—.03 
+.10 

+.05 
+.08 
+.19 
+.04 
—.03 

-.13 
—.01 
-.05 
+.03 
—.06 
—.02 
-.07 
-.04 



(216) 



WOODWARD.] 



DETAILS OF TIME WORK. 



45 



Table III. — Details of time work — Coutinued. 
[Oswego, Kans., August 30, 1884. Before signals. Observer, Woodward.] 



Name of star. 



< Draconis . 
b Ophinchi . 
( Hercnlis . 
M Hercnlis . 
( Draconis . 
67 Ophiucbi. 

72 Ophiucbi. 
If Serpentis 

109 Herculis . 
1 AquilsB .. 

110 Herculis . 
yLyrsB ... 



Clamp. 



W. 



W. 
E. 



E. 



Weigbt. 



0.6 
1.0 

.9 
1.0 

.8 
1.0 

1.0 
1.0 
•1.0 
1.0 
1.0 
1.0 



-1.17 
+ .96 

- .22 
+ .18 

- .62 
+ .56 

+0.47 
+ .65 
+ .29 
-h .72 
+ .31 
+ .10 



C 



+2.44 
1.09 
1.44 
1.13 
1.83 

+1.00 

-1.01 
1.00 
1.08 
1.01 
1.07 

-1.19 



h, m. 

17 08 

19 
36 
42 
51 
55 

18 02 
15 
19 
29 
41 
55 



46. 8( 
42.13 
33.51 
18.24 
52.94 
14.26 

15.03 
43.04 
0Q.22 
18.49 
04. 29 
00.14 



+.10 
+.07 
-.08 
+.01 
-.05 
+.03 

-.14 
- 01 
+.03 
-.08 
-.03 
+.10 



Normal equation, 11. 3M-{-0. Z\)4a^-^2. 540a^+l. 084c+22. 923=0 
Normal equation, 1 +0.C27 +0.224 +0.096 + 2.028=0 

Adopted a„,=— K 10 a^— IMO c+0».15 

Cbronometer fast 20*. 76 at IS"*. 06. 



[Oswego, Kans., August 30, 1884. After signals. Observer, Woodward.] 



Name of star. 



i^Cygni 

T AqnilsD 

3 UrsaB M^joris, e. p 

Aquilae 

o»Cygni 

yCygni 

c Dolphini , 

fi Delpbini 

c Aquarii «... 

i|Cepbei , 

32 Vulpeculs 

rCygni 

<r* TJrsffi M^joiis, 8. p 

^Cygni 

rCygni 



Clamp. 



E. 



E. 
W. 



W. 



Weigbt. 



0.8 

1.0 
.6 

1.0 
.9 
.9 

1.0 

1.0 
1.0 

.7 
1.0 

.9 

.6 
1.0 

.9 



-0.42 
+ .51 
+2.66 
+ .62 

- .23 

- .06 
+ .45 

+0.40 
+ .74 

- .86 
+ .19 

- .08 
+2.53 
+ .15 

- .01 



O 



-1.63 
-l.Ol 

+2.77 

-1.00 

1.45 

1.30 

-1.02 

+1.03 

1.02 

2.09 

1.13 

+1.32 

-2.62 

+1.15 

+ 1.26 



h. m. 

19 53 

58 

20 01 
05 
10 
18 
28 

20 32 
41 
43 
50 
53 

21 00 
OS 
10 



01.48 
53.00 
39.79 
43.92 
22.41 
27.90 
04.84 

81.03 
48.68 
19.48 
01.19 
14.94 
33.69 
24.14 
33.79 






9. 
+.24 

+.10 

-.20 

+.04 
-.05 
+.03 
+.05 

+.07 
-.04 
+.% 
-.04 
-.04 
-.82 
-.10 
-.07 



Normal equation, 13. 3M-\-2. 579a^+2. 315a^+l. 396c+13. 026s0 

Normal equation, 1 +0.194 +0.174 +0. 105 + 0.079s0 

Adopted a ^= —1'. 10 a^=—l: 10 es+0, 05 

Chronometer fast 20*. 68 at 20*. 52. 
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IBUU..4A. 



Table llh—Details of time work — Continaed. 
[Oswego. Eans., August 31, 1884. Before Bignals. Observer, Woodward.] 



Name of star. 



< praconis 

6 0phiuchl 

fiHeroulis 

{Draconis , 

67 0phiachi 

72 0phiuchl 

viSerpentis 

109Herctdi8 

6 Draconia 

1 AquUe 

llOHerculia 

y Lyr» 

i Aqnile 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



0.6 
1.0 
1.0 
.8 
1.0 

1.0 
1.0 
1.0 
.8 
1.0 
1.0 
1.0 
1.0 



-1.17 
+ .96 
+ .18 

- .62 
+ .56 

+0.47 
+ .66 
+ .29 

- .71 
+ .12 
+ .31 
+ .10 
+ .41 



O 



-2.44 

1.10 

1.13 

1.83 

-1.00 

+1.01 
1.00 
1.08 
1.93 
1.01 
1.07 
1.10 

+1.03 



h. 

17 



m. 

08 

19 
42 
51 
55 



44.86 
39.99 
16.29 
51.15 
12.38 



18 02 13.21 
15 41.00 
19 07.25 
22 33.36 
29 16.47 
41 02.31 
54 58.02 

19 00 27.02 



V 



-.14 
-.11 
-.04 
-.06 
+.08 

+.06 
-.02 
+.08 
+.12 
-.06 
+.00 
-.03 
—.01 



Normal equation, 12. 2Ae+0. 502a^+2. 382a^+2. 776c+l. 432=0 
Normal equation, 1 +0.041 +0.195 +0.227+0.118=0 
Adopted a„=— I'.OO a.=— I'.OO 



c=-0«.10 



Chronometer fast 18*. 86 at 18>>. 10. 



[Oswego, Eans., August 31, 1884. After signals. Observer, Woodward.] 



Name of star. 



y AqoilsB. 

^Cygni.... 

r AquilsB 

3 Ursa Midoris, s. p 

Aquilse. 

24 VulpecnlsD 

yCygni 

ir Capricomi 

cDelphini 

73Draconis 

aCygni 

cCygni 

fi Aquarii 

32yulpecul» 

cCygni 

V* Unsb Midoris, 8. p 

<Cygni 

rCygnl 



Clamp. 



W. 



W. 
E. 



E. 



Weight. 



1.0 
.8 

1.0 
.6 

1.0 

1.0 
.9 

1.0 

1.0 

.4 

.9 

1.0 

1.0 

1.0 

.9 

.6 

1.0 

,9 



A 





+0.46 


+1.02 


— .42 


1.63 


+ .51 


+1.01 


+2.66 


-2.77 


+ .62 


+1.00 


+ .24 


1.10 


— .06 


1.30 


+- .87 


+ 1.06 


+0.45 


-1.02 


-2.28 


3.75 


— .19 


1.41 


+ .08 


1.20 


+ .73 


1.01 


+ .19 


1.13 


— .08 


-1.32 


+2.52 


+2.62 


+ .15 


-1.15 


— .01 


-1.26 



h. tn. 

19 41 

52 
58 

20 01 
05 
12 
18 
21 

20 28 
33 
37 
41 
46 
49 
53 

21 00 
08 
10 



8. 

07.00 
59.27 
51.04 
37.94 
42.11 
11.70 
26.15 
04.48 

02.72 
22.13 
50.49 
53.18 
46.94 
59.36 
13.29 
31.82 
22.26 
32.00 



8. 

+.18 
+.15 
+.08 
+.02 
—.OS 
—.08 
—.10 
—.15 

+.03 
+.21 
+.08 
+.06 
-.12 
—.08 
-.26 
+.43 
+.03 
-.07 



Normal equation, 16. OAt+3. 006a„+l. 954a^— 3. 027e+l. 288=0 

Normal equation, I +0.244 -^0.122 —0.189+0.080=0 

Adopted a^=«— 1».07 a^=— 1».07 c=— O'.IO 

Chronometer fast 18*. 71 at 20>>. 47. 
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DETAILS OF TIME WORK. 

Tabuc III. — Detail! of time uwri^— Contianed. 
(Osvego. Kana.. EeplvmljaT 1, 1934. Bofora alenala. Obierrer, Woodmnl.] 

ITanu) at alar. 



0O|>)imcilt.. 

bOphluuhf.. 
p Dmtonia - 
iHvicolla... 
MBeroDtls... 

JDracnniB.. 
e-i Ophlnchl. . 
72 0p1iJuclil . 

109 HercaliB .. 

6DracgnLa... 

lAqua-,.... 
lloHereiilia.. 

ii;LjnD 

yI.JT= 

iAqnllffi .. 



43 14.71 

fii 49. es 



SomulaqntUoii, 18. 7ai+0. e22o,+ 8. 23?o,+0. B32e+5. 02T=( 
Normal eqaatien. 1 +l>.tsi +0.134 +0.0S1 +0.U1=I1 



Cliranoiiteterrutl7-.ll at II 
I., September 1, IBSl. Aftur glgnah 



a Aqulln 

tCygni 

T Aqolto 

3 Una Mi^aria, B. 

"•CjE"" 

yCritiii 

■CBprlconil 

• Delpblol 

73I>neoai8 

< Aqnoril 

|i. Aqtuiil 

SZTnlpecnlffi 

i-Oygnl 

<r* rrue U^oila, S. 

(Cygnl 

i-Cjgnl , 



I 45 2B.02 

62 S7.sa 

58 49.33 

I 01 3S.SL 

«S 40.13 



£0 28 01 

33 20.H 

41 IS. 13 

40 45.08 

48 5T.W 

53 1LB5 

21 00 19. W 

oa !o.ai 

ID 30. K 



NonDttleqn«llon. J5.0A(43.4"Ba,4S-78Sa_+I.30Sc+I.S78=0 

IfannBl eqnstlan. 1 +0.Z3S +0.188 +0.003+0.37-2=0 

Adopted o„=-J*.00 o,=-l'.09 e-+0^O8 

CbronoiDOter fiut 10-. 03 at £0^. 48. 
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LATITUDES AND LONGITUDES. 



[BJJLL.4B* 



Table III. — Details of time work — Continued. 
[Oswego, KanB., September 2, 1884. Before signals. Observer, Woodward.] 



Name of star. 



i Draconis . 
e Ophiachi 
b Ophiachi 
/3 Draconis . 
i Serpentis 
i Heroulis . 
{ Draconis . 

67 0phiuchi. 

72 Ophiuchi. 

71 Serpentis 

109 Herculis . 
& Draconis. 
1 AqnilsB . . 

110 Herculis . 
BliyrsQ 

y LyrsB 

^ AqnilsB . . 



Clamp. 



E. 



Weight. 



E. 
W. 



W. 



0.6 
1.0 

;.o 

.8 

1.0 

.9 

.8 

1.0 

1.0 

1.0 
1.0 

.8 
1.0 
1.0 

.9 
1.0 
1.0 



A 





-1.17 


-2.44 


+ .97 


1.10 


+ .96 


1.10 


- .43 


1.64 


4- .82 


1.04 


- .22 


1.44 


- .62 


1.83 


+ .56 


1.00 


+ .47 


-1.01 


+0.65 


+1.00 


+ .29 


1.08 


- .71 


1.93 


4- .72 


1.01 


+ .31 


1.07 


- .16 


1.39 


+ .10 


1.19 


+ .41 


+1.03 



17 



m. 
08 



8. 
41.24 



18 
18 



12.60 
86.64 
04.84 
15.70 
28.13 
47.18 
55 08.59 
02 09.29 



15 
19 
28 
31 
36 
51 



19 



15 
19 
22 
29 
40 
52 
54 
00 



36.82 
02.69 
28.40 
12.21 
57.88 
05.18 
53.55 
22.71 



a. 
-.12 

+.11 

+.03 

+.02 

+.04 

+.06 

-.86 

-.09 

-.02 

+.08 
-.09 
+.17 
-.05 
+.06 
+.10 
.00 
+.03 



Normal equation, 15. 8At+l. 768a^+2. 040a^— 1. 611c+17. 618=0 
Normal equation, 1 +0. 112 +0. 129 —0. 102 + 1. 115=0 
J.dopted a =— 1«.25 a =— 1».25 c=+0«.25 



Chronometer fast 14>. 79 at 18>>. 11. 



lOswego, Kans., September 2, 1884. After signals. Observer, Woodward.] 



Name of star. 



a Aquarii . . . 

^Cjffai 

r AqnilsB . . . 

Aquilte ... 

o» Cygni 

V Cygni 

n- Capricorn! 

• Delphini .. 
73 Draconis . . 

e Cygni 

H Aquarii . . . 
33 YulpeculsB 

V Cygni 

< Cygni .... 
T Cygni 



Clamp. 



W. 



W. 
E. 



E. 



Weight. 



1.0 
.8 

1 

1.0 
.9 
.9 

1.0 

1.0 

.4 

1.0 

1.0 

1.0 

.9 

1.0 

.9 



A 





+0.48 


+1.00 


- .42 


1.63 


+ .61 


1.01 


+ .62 


1.00 


- .23 


1.45 


— .06 


1.30 


+ .87 


+1.06 


+0.45 


-1.02 


-2.28 


3.75 


+ .08 


1.20 


+ .73 


1.01 


+ .19 


1.13 


- .08 


1.32 


+ .15 


1.15 


— .01 


-1.26 



h. 
19 



20 



m. 
45 

52 

58 

05 

10 

18 
21 



26.14 
55.40 
47.21 
38.25 
16.54 
22.25 
00.62 



2(1 27 59.17 

33 18.91 

41 49.52 

46 43.25 

49 55.66 

53 09.46 

21 08 18.64 

10 28.38 



V 



+.08 
+.03 
+.08 
+.10 
-.13 
+.16 
+.07 

-.01 
-.09 
-.15 
.00 
-.05 
-M 
-.09 
+.02 



Normal equation, 13. 8Ae+l. 883^^+0. 607a^— 1. 483c+2. 562=0 

Normal equation, 1 +0.136 +0.044 —0.108+0.186=0 

Adopted a^=— IMO «^=— IMO c=+0'.05 

Chronometer fast 14>. 98 at 20^ 47. 
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Table in. — Details of time tcorfe— Continued. 
[Elk FaUs, Kans., September 25, 1884. Before signals. Obserrer, Woodward.] 



Kame of star. 



d Sa^ttarii . 
B Draconis.. 
r Draconis . . 
i AqnUao ... 

*Cygni 

c Aqnilse ... 
^Sa0tte ... 
BCygni 

< Draconis.. 

r AqailsB ... 

AquilsB ... 

o'Cygni 

24 Yalpecnle 

yCygni 

cDelphini.. 
Gr. 3241... 

aDelphini.. 

1} Cepbei .... 
32 VulpecnlsB 



Clamp. 



W. 



W. 
E. 



E. 



Weight. 



1.0 
.6 
.4 

1.0 
.8 

1.0 

1.0 
.9 

0.5 
1.0 
1.0 

.9 
1.0 

.9 
1.0 

.5 
1.0 

.7 
1.0 



A 





+0.88 


+1.06 


-1.31 


2.61 


-2.01 


3.45 


+ .57 


1.00 


— .39 


1.61 


+ .71 


l.Ol 


+ .36 


1.C5 


— .18 


+1.41 


-1.57 


—2.92 


+ .51 


1.01 


+ .62 


1.00 


- .23 


1.45 


+ .25 


1.11 


- .06 


1.30 


+ .45 


1.02 


-1.86 


3.26 


+ .30 


1.04 


- .85 


2.09 


+ .19 


-1.13 



h. tn, 
19 14 

16 

21 

23 

30 

34 

39 

45 

19 52 

20 02 
09 
13 
15 
21 
31 
34 
38 
46 
53 



8. 
42.71 

21.91 

36.87 

30.55 

38.11 

30.90 

42.10 

12.41 

25.83 
20.47 
11.16 
51.10 
41.40 
56.52 
32.53 
23.83 
07.23 
48.81 
29.47 



—.05 
+.11 
+.03 
+.05 
-.03 
—.09 
-.14 
+.02 

+.08 

+.11 
+.21 
-.09 
+.06 
-.29 
+.02 
-.27 
+.11 
+.02 
+ .01 



Normal equation, 16. 2A(+0. 456a^-0. 161a^-3. 715<;+19. 705=0 

Kormal eqoation, 1 +0.028 —0.010 —0.230 + 1.216=0 

Adopted a^=+0« 37 a^= +0-.37 c=+0".17 

Chronometer fast 3'" 49*. 18 at 20>>. 06. 



[Elk Falls, Kans., September 25, 1884. After signals. Observer, Woodward.] 



Name of star. 



Clamp. 



*«Cygni 

79 Draconis.... 

^Cephei 

B Aqnarii 

y Aqnarii 

3Lacerta3 

«r Aqnarii 

226Ceph«i 

If Pegasi 

APegasi 



E. 



E. 
W. 



W. 



Weight. 



0.9 

• 

.4 

.8 

1.0 

1.0 

0.8 
1.0 
.4 
1.0 
1.0 



-0.30 
-2.02 
— .65 
+ .72 
+ .63 

-0.40 
+ .77 
-2.50 
+ .16 
+ .27 



O 



-1.52 

3.45 

1.87 

1.01 

—1.00 

+1.61 
1.02 
4.03 
1.15 

+1.09 



h. tn. 8- 

21 46 24.00 

55 21.20 

22 10 43.91 
14 35.22 
19 82.53 



22 



22 53.20 

28 22.87 

34 10.05 

41 26.62 

44 29.23 



8. 

-.15 
+.24 
+.03 
+.13 
-.01 

-.32 
-.14 
+.19 
.00 
+.03 



Normal equation, 8. 3At— 0. 248a.— 0.120a —0. 0946 +8. 956=0 



Normal equation, 1 —0.030 —0.014 



Adopted a =+0».21 



o =+0'.36 



-0.001 +1.079=0 
c=+0«.21 



Chronometer fast 3" 49*. 06 at 22i>. 36 
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Table III. — Details of time work — Continaed. 
[Elk Falls, Kans., September 28, 1884. Before signals. Observer, Woodward.] 



Name of star. 



iCygni — 
K AquilsB... 
^CygDi.... 
/SSagitt® .. 
a AquilaB . . . 
c Draconis . 
y Sagitt® . . 
r AquilsQ... 
AquilaB... 
o'Cygni — 

vCygni.... 
e Delphini . 
Gr. 3241 .. 
a Delpbini . 
1) Cephei . . . 
fjL Aqnarii . . 
76 Draoonis . 



Clamp. 



E. 



E. 
W. 






W. 



Weight. 



0.8 
1.0 

.9 
1.0 
1.0 

.6 
1.0 
1.0 
1.0 

.9 

0.9 
1.0 

.5 
1.0 

.7 
1.0 

.2 



—0.39 
+ .71 

- .34 
+ .36 
+ .49 
-1.57 
-h .33 
+ .51 
+ .62 

- .23 

—0.06 
+ .45 
-1.86 
+ .39 

- .85 

+ .74 
-5.12 






-1.61 


•1.01 


1.56 


1.05 


1.00 


2.92 


1.06 


1.01 


1.00 


-1.45 


+1.30 


1.02 


3.28 


1.04 


2.09 


1.01 


+7.28 



h. m. 

19 30 

84 
37 
39 
48 
52 
67 

20 02 
09 
l3 

20 21 
31 
34 
88 
46 
50 
54 



8. 

33.56 
26.49 
06.55 
37.57 
54.73 
20.07 
23.16 
15.77 
06.70 
45.99 

51.59 
28.10 
18.38 
02.83 
43.88 
11.85 
45.95 



8 
+.02 

+.03 

-.04 

+.03 

—.04 

-.10 

—.03 

-.09 

4.03 

—.02 

+.02 
+.08 
+.04 
+.05 
-.06 
—.07 
.00 



Normal equation, 14. 4A<f 1. 410a^— 1. 023a^— 2. 798c +9 
Kormal equation, 1 +0.098 -^0.071 —0.195+0. 



Adopted a =+0'.20 



a^=+0«.20 



c= 



596=0 
666=0 
-0».10 



Chronometer fast 3* 44*. 69 at 20'>. 13. 



[Elk Falls, Kans., September 28, 1884. After signals. Observer, Woodward.] 



Name of star. 



1 Pegasi ... 

p Cephei, pr 

c Pegasi . . . 
11 Cephei... 

ir»Cygni 

79 Draconis . 

a Aquarii.. 

^Cephei... 
SLacertss.. 
<r Aquarii . . 
aLacerts.. 
lOLacerte.. 
1} Pegasi... 
A Pegasi... 



Clamp. 



W. 



W. 

E. 



E. 



Weight 



1.0 
.5 

1.0 
.5 
.9 
.4 

1.0 

0.8 
.8 

1.0 
.9 
.9 

1.0 

LO 



A 





+ 0.33 


+1.08 


-1.58 


2.93 


+ .48 


1.01" 


-1.67 


3.04 


- .30 


1.52 


—2.02 


3.45 


+ .62 


+1.00 


-0.65 


-1.87 


- .40 


1.61 


+ .77 


1.02 


- .33 


1.55 


— .02 


1.28 


+ .16 


1.15 


+ .27 


-1.09 



21 



22 
22 



m, 
20 

30 

42 

44 

46 

55 

03 

10 
22 
28 
30 
37 
41 
4i 44.94 



31.37 
59.08 
17.58 
03.11 
19.12 
15.80 
37.89 

'38.63 
48.61 
18.47 
19.58 
5L93 
22.23 



8. 
-.01 

—.06 
+.05 
—.09 
—.03 
—.14 
+.04 

+.09 
-.01 
—.02 
+.09 
+.04 
-.02 
+.01 



NQrmal equation, 11. 7Ae— 1. 273a„+0. 045a^+0. 212e+7. 349=0 

Normal equation, 1 —0.109 +0.004 +0.018+0.628=0 

Adopted a^=0".00 a^=0:W c=-0».15 

Chronometer fast 3>» 44*. 62 at 22^ 10. 
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Table Ill—Details of time u^orA;— Coutimied. 
[Elk Falls, Kans., October 2, 18S1. Before signals. Observer, Woodward.] 



Name of star. 



i Aqail».... 
o»Cygni .... 
IT Capricomi 

61»Cyffni 

V Aquarii ... 

Br. 2777.... 

a Equolei ... 

aCephei .... 

i Capricomi 

/3 Cephei, pr 

< Pegasi.... 

11 Cephei .... 



Clamp. 



W. 



W. 
E. 



E. 



Weight. 



1.0 
.9 

1.0 
.9 

1.0 
.3 

1.0 

0.7 
1.0 

.5 
1.0 

.5 



A 





+0.57 


+L00 


— .23 


1.45 


+ .87 


1.06 


- .02 


1.27 


+ .77 


1.02 


-3.02 


4.68 


+ .54 


+1.00 


-0.80 


-2.14 


+ .94 


1.09 


-1.58 


2.03 


+ .48 


1.01 


-1.67 


-3.04 



h, m, 9. 

19 23 19.29 

20 13 38.89 
24 21.49 

21 05 22 98 
06 57 26 
11 29.61 
13 42.15 



21 



19 30.04 

23 43.49 

30 51.78 

42 10; 21 

43 55.78 



+.17 
-.01 
—.05 

+.17 
+.01 
-.82 
—.05 

+.03 
+.01 
+.01 
+.04 
—.05 



Normal equation, 9. 8Ae+l. 619a^— 0. 828a,+l. 349e+5. 250=0 

Normal equation, 1 +0. 165 —0. 085 +0. 138 +0. 536=0 

Ad^ted a^=+0:20 a^=+0».20 e=0*.00 

Chronometer fast 3"> 37*. 55 at 20i>. 95. 



[Elk Falls, Kans., October 2, 1884. After signals. Observer, Woodward.] 



Name of star. 



7 Aquarii. 
3 Lacertas. 
a Aquarii. 
a Laceitffi. 
10 LacertSB ■ 



A Pegasi .. 
t Cephei . . 
S Aqaaiii. 
o Androm. 
a Pegasi .. 
ir Cephei.. 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



1.0 
.8 

1.0 
.9 
.9 

1.0 
.6 

1.0 
.9 

1.0 
.4 



A 





+0.63 


—1.00 


— .40 


1.61 


+ .77 


1.02 


- .33 


1.55 


— .02 


—1.28 


+0.27 


+1.09 


-1.14 


2.42 


+ .84 


1.04 


- .10 


1.34 


+ .40 


1.03 


—2.31 


+3.81 



22 19 20.69 



22 41.34 

28 11.33 

30 12.17 

37 44.78 



22 



23 



44 
49 
52 
00 
02 



37.86 
16.54 
10.47 
16.90 
40.07 



07 58.58 



+.06 
—.08 
+.16 
-.13 
+.12 

—.03 

+.11 
—.13 
+.03 
-.10 
+.08 



Normal equation, 9. 5Ae+0. 765a^— 0. 188a^+ 1. 487c+3. 588=0 

Normal equation, 1 +0.081 —0.021 +0.157+0.378=0 

dopted a^=+0«.10 a,=+0«. 10 c=— 0«. 10 

Chronometer fast 3" 37'. 37 at 22^. 70. 
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Table III. — Details^ of time tcorfc— Continued. 
[Elk Falls, Kans., October 6, 1884. Before signals. Observer, Woodward.] 



Xame of star. 



i AqnilflD . 
iCygni... 
X Aqnilae . 
dCygni... 
/3 Ha^^tts . 
^Cygni... 
aAqailas .. 
« Draconis 
T Aqnilse . 
Aqiiil» .. 
o*Cygnl... 

YCygni.... 

c Delphini 

Gr. 3241.. 

a Delpbini 

1) Cephei.. 

IJL Aqnarn . 

76 Draconis 

V Aqnarii. 

Br. 2777 .. 

a Eqaulei 



Clamp. 



vV. 



W. 
E. 



E. 



Weight. 



1.0 

.8 
1.0 

.9 
1.0 

.9 
1.0 

.5 
1.0 
1.0 

.9 

0.9 
1.0 

.5 
^0 

.7 
1.0 

.2 
1.0 

.3 
1.0 



A 





+0.67 


+1.00 


— .39 


1.61 


+ .71 


1.01 


- .34 


1.66 


+ .36 


1.05 


-.18 


1.41 


+ .49 


1.00 


—1.67 


2.92 


+ .61 


1.01 


+ .62 


1.00 


-.23 


+1.45 


—0.06 


-1.30 


+ .45 


1.02 


-1.86 


8.26 


+ .39 


1.04 


-.86 


2.09 


+ .74 


1.01 


-6.12 


7.28 


+ .77 


1.02 


—3.02 


4.67 


+ .54 


—1.00 



h» m. 

19 23 

30 
34 
86 
39 
44 
48 
52 

20 01 
08 
13 



20 



21 



9. 

09.86 
17.17 
10.05 
50.24 
21.19 
61.60 
38.40 
0413 
59.65 
60.33 
29.74 



21 84.73 

31 1L23 

84 00.91 

87 45.95 

46 26.74 

49 54.89 

54 27.23 

06 47.57 

11 20.62 

13 32.^9 



+.01 
—.02 
—.03 
+.02 
+.02 
+.04 
.00 
+.30 
+.16 
+.01 
+.1 

+.03 
—.02 
+.18 
—.07 
-.•3 
—.16 
+.33 
-.22 

+.14 
—.15 



Normal equation, 17. 0Ae+l. 4880^—0. OlOa^+0. 586<!+4. 510=0 
Normal equation, 1 +0.084 —0.035 +0.033 -l-0. 256=0 
Adopted a^=+0«.20 a,=+0«.20 c=— OMO 

Chronometer fast 3"> 28>. 26 at 20i>. 21. 



[Elk Falls, Kans., October 6, 1884. After signals. Observer, Woodward.] 



Name of star. 



^Cephei-. 
Y Aquarii . 
3 Lacertffi. 
<r Aqnarii . 
a Lacert®. 
71 Aqnarii . 

10 Lacertse. 
71 Pegasi . . 
t Cephei .. 
i Aqnarii . 
o Androm. 
a Pegasi .. 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



0.8 
1.0 

.8 
1.0 

.9 
1.0 

0.9 
LO 

.6 
1.0 

.9 
1.0 



A 





-0.65 


—1.87 


+ .63 


1.00 


— .40 


1.61 


+ .77 


1.02 


— .33 


1.55 


+ .62 


-1.00 


—0.02 


+1.28 


+ .16 


1.16 


—1.14 


2.42 


+ .84 


1.04 


- .10 


1.34 


+ .40 


+1.03 



h, m. 9. 

22 10 22.13 

19 11.18 

22 32.14 

28 0L80 

80 03.11 

82 65.36 

22 37 85.82 
41 05.92 
49 07.44 
52 01.27 

23 00 07.61 
02 80.88 



+.01 
—.13 
—.04 
—.04 
+.04 
+.09 

+.17 
-.07 

+.10 

.00 

-.18 

—.01 



Normal equation, 10. OAt+0. 883a^+0. 608a^— 0. 169e+l. 327=0 
Normal equation, 1 +0. 081 +0. 056 —0. 016 +0. 122=0 
Adopted a =+0'.20 



a,=0«.2O 



c=-^. 10 



Chronometer fast 3" 28*. 16 at 22^. 62. 
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Table III. — Details of time work — Continued. 
[Fort Scott, Eaiifl., October 17, 1884. Before signals. Observer, Woodward. 1 



Name of star. 



Aqaile 

o'Cy^ni 

K Cephei, P. R . . . 

yCygni 

irCapricomi .... 

tDelphini 

Gr.3241 

aCygni 

• Cygni 

i| Cephei 

^Aquarii 

vCygni 

V Aquarii 

<Cygni 

a Cephei 

tPegasi 

»• Cygni 

IGPegasi 



Clamp. 



W. 



E. 



Weight. 



1.0 
.9 
.3 
.9 
1.0 
1.0 
.5 

0.9 
1.0 

.7 
1.0 

.9 
1.0 
1.0 

.7 
1.0 

.9 
1.0 



A 





+0.63 


+1.00 


- .22 


1.45 


-2.91 


4.57 


- .05 


1.30 


+ .89 


1.06 


+ .46 


1.02 


-1.84 


+3.26 


—0.17 


-1.41 


+ .09 


1.20 


— .83 


2.09 


+ .74 


l.Ol 


- .07 


1.32 


+ .78 


1.02 


+ .16 


1.15 


- .88 


2.14 


+ .48 


1.01 


- .29 


1.52 


+ .24 


-1.11 



h. 
20 



m. 
02 

07 

10 

15 

17 

24 

27 



26.11 
07.67 
01.53 
12.67 
47.33 
47.75 
43.67 



20 



21 



34 
38 
40 
43 
49 
00 
05 
13 



37.86 
89.56 
08.72 
30.65 
59.96 
23.35 
08.55 
00.43 
35 37.17 
39 40.96 
44 55.83 



«. 

-.06 

--.04 
—.35 
—.03 
-.06 
-.05 
+.24 

+.08 
-.02 
+ .05 
-.08 
-.01 
-.04 
+.05 
.00 
—.03 
+.12 
+ .10 



Normal equation, 15. 7At+0. 816a^— 0. 056a^— 4. 730c-62. 963=0 
Normal equation, 1 +0.052 —0.004 —0.301—4.010=0 
Adopted a = + 3*. 00 



a,=+3*.00 





c=— 0«.03 



Chronometer 8low*2" 53*. 86 at 20». 78. 



[Fort Scott, Kans., October 17, 1881. After signals. Observer, Woodward.] 



Name of star. 



» Cephei 

a Pis. Aus ., 
o Androm... 
aPegasi..., 
ir Cephei..., 
^ Aqnarii . . 

o Cephei .. 

K Piscium.. 
70Pegasi... 

A Androm.. 

»Piaoium.. 
41 H. Cephei 



Clamp. 



B. 



B. 
W. 



W. 



Weight. 



0.6 
1.0 

.9 
1.0 

.4 
1.0 

C.6 
1.0 
1.0 

.9 
1.0 

.6 



A 





-1.13 


-2.42 


+1.07 


1.16 


- .09 


1.34 


+ .41 


1.03 


-2.29 


3.81 


+ .71 


-1.01 


—1.29 


+2.61 


+ .60 


1.00 


+ .44 


1.02 


— .20 


1.44 


+ .54 


1.00 


-1.26 


+2.58 



h, m. $. 

22 42 48.23 

48 20.53 

53 45.64 

56 07.34 

23 01 32.93 
05 26.38 

28 11 07.80 

18 07.07 

20 25.73 

29 04.50 

31 07.05 

39 38.40 



-.51 
+.17 
-.15 
+.08 
—.08 
-.01 

+.14 
-.07 
+.02 
+.05 
+.12 
+.08 



Normal equation, 10A<+0. 515a,— 0. 130a„+0. 0486—41. 069=0 
Normal equation, 1 +0. 062 —0. 013 +0. 005 — 4. 107=0 
Adopted a^=:+3*.00 a,=+3«.00 c=0.00 

Chronometer slow 2"> 53«. 99 at 23i>. 16. 
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Table III. — Details of time work — Ck>ntinaed. 
[Fort Soott, Kans., October 18, 1884. Before signals. Observer, Woodward.] 



Name of star. 



Aqnilffi.... 

0* Cygni 

K Cephei, pr 

yCygnl 

n Capricomi 
c Delphini .. 
6r. 3241... 
a Delphini .. 
aCygni 

c Cygni 

ij Cephei .... 

fL Aqnarii... 
76 Draconis . . 

f Aqnarii... 

< Cygni 

a Cephei.... 

Aqnarii... 

^ Cephei, pr. 

e Pegasi .... 
w» Cygni 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



1.0 
.9 
.3 
.9 

1.0 

1.0 
.6 

1.0 
.9 

1.0 

.7 
1.0 

.2 
1.0 
1.0 

.7 
1.0 

.5 
1.0 

.9 



+0.63 

- .22 
—2.91 

- .06 

4- .88 
+ .46 
-L84 
+ .39 

- .17 

+0.09 

- .83 
+ .74 
—6.08 
+ .78 
+ .16 

- .88 
+ .70 
-1.56 
+ .48 

- .29 



-1.00 
1.46 
4.67 
L30 
LOO 
1.02 
3.26 
1.04 

-L41 

+L20 
2.09 
LOl 
7.28 
L02 
L16 
2.14 
LOl 
2.93 
1.01 

+L62 



h. 
20 



20 



21 



m. 
02 

07 

09 

16 

17 

24 

27 

31 

34 

38 
40 
43 
47 
00 
06 
12 
22 
24 
36 
39 



26.97 
04.63 
49.81 
10.17 
48.03 
47.10 
35.10 
2L63 
34.88 

37.61 
0L67 
30.87 
69.12 
23.66 
06.64 
55.38 
34.18 
16.39 
36.38 
37.67 



9. 

+.07 

+.02 

+.06, 

+.09 

+.06 

+.13 

+.23 

— .06 

—.06 

+.01 
+.02 
-.02 
+.15 
-.01 
—.10 
+.13 
-.16 
-.04 
—.11 
—.05 



Normal equation, 16. 6A<— 0. 304a,+0. 171a„+2. 785c— 19. 112=0 
Normal equation, 1 —0. 018 , +0. Oil +0. 169 — 1. 168=0 
Adopted a„=— 0".30 a^=:— 0«.30 c=0*.00 

Chronometer slow 2<" 56". 16 at 20». 75. 



[Fort Scott, Kans., October 18, 1884. After signals. Observer, Woodward. J 



Name of star. 



a Aquarii . 
a Lacertie. 
1) Aquarii . 
A Pegasi . . 
t Cephei . . 
a Pis. Aus 
o Androm 

ir Cephei . . 
^ Aquarii , 
o Cephei . . 
K Piscium. 
70 Pegasi . . 
A Androm 
i Piscium. 



Clamp. 



W. 



W. 
E. 



Weight. 



£. 



LO 
.9 

LO 

LO 
.6 

LO 
.9 

0.4 
LO 

.6 
1.0 
LO 

.9 
LO 



A 





+0.77 


+L02 


- .32 


L55 


+ .62 


LOO 


+ .28 


L08 


-L13 


2.42 


+L07 


L16 


- .09 


+L34 


-2.29 


-3.81 


+ .71 


LOl 


-L29 


2.61 


+ .60 


LOO 


+ .44 


L02 


- .20 


L44 


+ .64 


-LOO 




\ 



h. 

22 



23 



m. 
21 

23 

26 

38 

42 

48 

63 

01 
06 
11 
18 
20 
29 
31 



37.90 
3&49 
3|:.21 
04.22 
42.23 
25.02 
43.16 

22.46 
26.16 
001.73 
Of. 43 
24*. 73 
0L31 
06.36 



8. 
-.02 

-,15 

.00 

—.08 

+.13 

—.08 

+.06 

+.32 
.00 
—.07 
.00 
+.08 
+.06 
-.04 



Normal equation, 12. ZAt+h 693a„+0. 420a,— 0. 103e— 16. 714=0 
Normal equation, 1 +0.138 +0.034 —0.008 — 1.277=0 
Adopted a^=— 0«.30 a,=— 0«.30 cs—O'.aO 

Chronometer slow 2" 56*. 33 at 22^.94. 
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[Fort Scott, Kana., October 19, lB8t. Before alEnola. ObHrrer. Woodward.] 



t Cepbei, pr . . . 
n CBpricanil .. 



BCjIIDi.... 

vCypii---- 
t AqnuEi--. 
iCy^i..... 
aCephel.... 
Aqnarii.. 



XormaleqiuUon, ]I.2At-f-I.I!0a_+0.aiTa,— 1,0SOe-a.091±^( 

KoTDikl equClon, 1 +0,11)0 .+0.002 -0.0M~0.4U=I 

Adopted a.a-o-.ao o,=-0>.80 e=-0'.ffl 

ChTODoiDeter slow 2- 6». 4T at i». TB. 

[FortScotLXuis., October IS, last. After itEnalB. Otaerver. Ww 
ime of star. Clftmp. Weight. j 



*Pega»t .... 
iCepbel.... 
.Pi«.Au».. 
< Androm... 
~ Pega^ — . 
■ Copbd.... 
4 Aqnarii... 
oCepbel 



23 23 85.S8 

28 iS.49 

SI o&ae 

S4 sase 



Normal equation, 
Nornml equation, 
Adopted 



i^=-IC.30 a,=-0-.BO 

Chronometer riow 2- S8-. 78 « aS". 74. 
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Table III. — Details of time work — Continued. 
[Fort Scott, jKans., October 22, 1884. Before signals. Observer, Woodward.] 



Name of star. 



cDelphini.. 
73Draoonis.. 

aCygni 

eCygni 

ft. Aquarii ... 
70 Draconis . . 

p Aqnarii . . . 

<Cygni 

aCephei.... 

i Capricomi 

Aqaarii ... 

ACephei.... 
74Cygiii 

c Pegasi .... 

lOPegasi 

20Cephei .... 



Clamp. 



W. 



W. 
E. 



Weight. 



E. 



1.0 

.4 

.0 

1.0 

LO 

.2 

1.0 

Yo 

.7 
1.0 
1.0 

.5 

.9 
1.0 
1.0 

.7 



A 





+0.46 


+1.02 


-2.24 


3.76 


- .17 


L41 


+ .09 


1.20 


+ .74 


1.01 


-6.08 


+7.28 


+0.78 


-1.02 


+ .16 


1.15 


-.88 ^ 


2.14 


+ .95 


1.09 


+ .70 


1.01 


-L66 


2.93 


— .05 


1.30 


+ .48 


LOl 


+ .24 


Lll 


- .80 


-2.16 



h. tA. #. 

20 24 37.69 
29 56.70 
84 26.67 
38 28.16 

43 2L35 
47 49.39 

21 00 14.23 
04 57.11 
12 46.52 
17 00.38 
22 24.76 
24 06.62 
29 16.43 
35 26.87 

44 44.66 
60 26.98 



+.06 
-.01 
+.09 
+.06 
-.10 
+.27 

+.09 
—.08 
—.08 
-.08 
—.05 
-.08 
+.02 
-.09 
-.03 
+.16 



Normal equation, 13. 3Ae+l. 246a^— 0. 775a^— 4. 5730—7. 843=0 
Normal equation, 1 +0. 094 —0. 058 —0. 344 —0. 590=0 
Adopted a„=— 0«.30 



a^ss— 0«. 30 
Chronometer slow 3" 05*. 68 at 21>>. IL 



c=— 0«.05 



[Fort Scott, Kans., October 22, 1884. After signals. Observer, Woodward.] 



Name of s^<ar. 



o Androm... 
a Pegasi .... 
n Cephei.... 
^Aquarii... 
o Cephei .... 
X Piscium . . 

70 Pegasi .... 

A Androm .. 

t Piscium . . 

4> Pegasi 

Gr.4163.... 
33 Piscium .. 

/3 Cassiopeee 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



0.9 
1.0 

.4 
1.0 

.6 
1.0 

1.0 
.9 

1.0 

1.0 
.4 

1.0 
.8 



A 





-0.09 


-1.34 


+ .41 


L03 


-2.29 


3.81 


+ .71 


1.01 


-1.29 


2.61 


+ .60 


-1.00 


+0.44 


+1.02 


- .20 


1.44 


+ .54 


1.00 


+ .35 


1.05 


-2.10 


3.58 


+ .70 


1.01 


— .68 


+1.92 



h. fn, $, 

22 63 33.44 

55 66.83 

23 01 13.40 
06 16.72 
10 61.68 
17 67.04 



23 



15.38 
62.00 
30 67.07 
43 33.43 
13.82 
21.89 
69.32 



20 
28 



46 
66 
69 



Normal equation, 11. OAt— 0. 051a +0. 466a„+l. 008e— 9. 034=0 

—0.005 +0.043 



Normal equation, 1 —0.005 +0.043 +0.092—0.821=0 
Adopted a^=— 0".20 a^=— 0«.20 c=0'.00 

Chronometer slow S'o 05>. 83 at 23^ 42. 



«. 
+.16 

—.01 

—.03 

—.03 

—.25 

.00 

+.10 
—.02 

+.06 
+-.04 
-.20 
+.01 
—.04 
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Table III. — Details of time work — ContiDued. 
[Fort Scott, Kans., October 23, 1884. Before signals. Observer, Woodward.] 



Name of star. 



c Delphini .. 
TSBraconis.. 

oC.Tgni 

tCygni 

M Aqnarii ... 
76Draconis.. 

V Aqiiarii... 

iCygni 

aCephei.... 

i Capricomi 

p Aqaarii... 

p Cephei, pr 
llCephei.... 
lOPegasi .... 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



1.0 

.4 

.9 

1.0 

1.0 

.2 

1.0 

1.0 

.7 

1.0 

1.0 

.5 

.5 

1.0 



+0.46 
—2.24 

- .17 
+ .09 
+ .74 
-5.08 

+0.78 
+ .16 

- .88 
+ .95 
+ .70 
-1.56 
-1.65 
+ .24 



O 



-1.02 
3.75 
1.41 
1.20 
1.01 

-7.28 

+1.02 
1.15 
2.14 
1.09 
1.01 
2.93 
3.04 

+1.11 



h. 

20 



21 



m. 
24 

29 

34 

38 

43 

47 

00 
04 
12 
16 
22 
24 
37 



8. 

33.92 
55.18 
22.42 
24.64 
17.71 
49.49 

10.21 
63.70 
42.61 
56.39 
20.86 
03.92 
07.72 



44 41.03 



—.05 
+.19 
+.09 
-.19 
+.04 
+.16 

+.02 

+.11 
+.14 
-.02 
-.05 
+.05 
-.20 
-.02 



Kormal equation, 11. 2At— 0. 775a,+0. 609a^+2. 408c— 10. 861=0 
Normal equation, 1 —0. 069 +0. 054 +0. 215 — 0. 970=0 

Adopted a^=+0".30 a^=+0«.30 cs= +0*. 15 



Chronometer slow 3" 08*. 94 at 21 ». 02. 
[Fort Scott, Kans., October 23, 1884. After signals. Observer, Woodward.] 



Name of star. 



J 



i Aquarii . . 
o Androm.. 
aPegasi ... 
ir Cephei... 
^ Aquarii . . 
o Cephei... 

« Piscium . . 
70Pega8i ... 

A Androm. . 

i Piscium . . 

41 H. Cephei 

M Piscium.. 



Clamp. 



W. 



W. 
E. 



E. 



Weight. 



1.0 
.9 

1.0 
.4 

1.0 
.6 

1.0 
1.0 

.9 
1.0 

.6 
1.0 



A 





+0.85 


+1.04 


- .09 


L34 


+ .41 


1.03 


-2.29 


3.81 


+ .71 


1.01 


-1.29 


+2.61 


+0.60 


—1.00 


+ .44 


1.02 


-.20 


1.44 


+ .54 


1.00 


-1.26 


2.58 


+ .63 


-LOl 



21 



23 



23 



45 
53 
55 
01 
06 
10 



23.'42 
29.95 
63.19 
11.08 
12.82 
4&75 



53.56 
11.69 
28 48.87 
80 53.46 
20.12 
15.76 



17 
20 



39 
60 



9. 

.00 
+.07 
+.03 
-.03 
-.07 
-.27 

+.16 
-.06 
-.02 
+.03 
+.02 
+.01 



Normal equation, 10. 4At+l. 174a^+0. 199a,+0. 602o— 2. 426=0 
Normal equation. 1 +0. 113 +0. 019 +0. 048 —0. 233=0 



Adopted a s+0'.40 



a =+0«.40 



c=+0».08 
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Table III. — Details of time work — Continaed. 
Chronometer slow 3" 09*. 18 At 23^. 75. 
f North Springfield, Mo., NoYember 13, 1884. Before signals. Obscrrer, Woodward.] 



Name of star. 



Clamp. 



(T Aqnarii .. 

a LacertsB... 

226Cephei... 

^Pegasi 

A Pegasi . . . 
1 Cephei.... 
£ Aquarii... 

o Androm.. 
a Pegasi .... 
n Cephei.... 
^ Aqaarii... 

o Cephei 

4 Cassiopes 



W. 



W. 



E. 



Weight 



O 



1.0 

.9 

.4 

1.0 

1.0 

1.0 

0.0 

1.0 

.4 

1.0 

.6 

.7 



+0.76 

- .33 
—2.50 
+ .46 
+ .27 
—LIS 
+ .84 

+0.10 
+ .40 
—2.32 
+ .70 
-L32 

- .87 



+L02 
L55 
4.03 
L02 
LOO 
2.43 

+L04 

-L34 
LOS 
S.81 
1.01 
2.61 

-2.11 





( 




V 


A. 
22 


24 


48.95 


M. 

+.01 




26 


49.46 


+.06 




30 


33. 4d 


—.01 




35 


59.25 


+.00 




41 


15.27 


—.01 




45 


62.54 


+.11 




48 


48.22 


-.02 


21 


56 


53.78 


+.01 




50 


17.43 


—.07 


22 


04 


32.84 


+.82 




08 


37.28 


—.16 




14 


11.74 


+.05 




20 


00.62 


—.16 



Normal eqaation, 10. 5A<— 1. 319a^+0. 343a,+0. 816e+L 653=0 

Normal equation, 1 —a 126 +0. 033 +0. 078 +0. 157=0 

Adopted a^=— 0«.25 a^=— 0«.25 e=s— 0".lO 

Chronometer tut 15>. 17 at 22^. 82. 



[North Springfield, Mo., November 18, 1881. After signals. Observer, Woodward.] 



Name of star. 



^Pegasi .... 
Gr.4163... 
A> Pisciom . . 
/3 Cassiope® 
y Pegasi .... 

tCeti 

44 Pisciom .. 
i Cassiopes . 
5 Androm. .. 



Clamp. 



£. 



E. 
W. 



Weight. 



LO 
.4 

1.0 
.8 

LO 

LO 

LO 

.8 

LO 



A 





+0.34 


-L05 


-2.13 


3.58 


+ .52 


1.01 


— .70 


1.92 


+ .40 


-1.03 


+0.74 


+L01 


+ .59 


LOO 


- .46 


L67 


+ .14 


+L16 



23 46 51.06 

48 33.95 

53 40.03 

00 03 10.88 

07 34.65 

00 13 49.86 

19 46.36 

30 5L23 

33 26.96 



+.02 
+.03 
+.02 
+.06 
-.03 

+.06 
+.06 
+.01 
—.16 



Normal eqaation, 8. OAe+L 102a^— 0. 152a„— 1. 552e+0. 726=0 
Normal eqaation, 1 +0.138 —0.019 —0.194+0.091=0 
Adopted a =— 0«.15 a=— 0»,15 cs^O'.OS 



Chronometer fast 15*. 08 at 00^. 16. 
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Table III. — Details of time work — Continued. 
[North SpriQgfield, Mo., November 14, 1884. Before signals. Observer, Woodward.] 



Name of star. 



o- Aqoarii ... 

aLaoertCB... 

226Cephei... 

^Pegasi .... 

A Pegasi 

2 Aqaarii... 

o Androm... 
a Pegasi .... 
ir Cephei ... 
4> Aqnarii .. 
o Cephei ... 
4 Cassiopess 



Clamp. 



E. 



E. 
W. 



Weight. 



W. 



1.0 
.9 
.4 
LO 
1.0 
1.0 

0.9 

1.0 

.4 

1.0 

.6 

.7 



A 





+0.76 


-1.02 


- .33 


1.55 


—2.60 


4.03 


+ .46 


1.02 


+ .27 


1.09 


+ .84 


-1.04 


-0.10 


+1.34 


+ .40 


1.03 


-2.32 


3.81 


+ .70 


1.01 


-1.32 


2.61 


- .87 


+2.11 



h. 

22 



ffh. 

24 
26 
30 
85 
41 
48 



9. 

44.55 
45.49 
30.13 
54.88 
11.10 
43.74 



22 56 50.35 
50 13.63 

23 04 30.71 
08 33.36 

14 oa54 

19 57.51 



8. 

+.06 
+.02 
-.14 
-.01 
.00 
-.02 

+.21 
+.08 
+.16 
+.03 
-.36 
-.16 



Normal equation, 9. 9A<+1. 033a^— 1. 319a^+0. 636e+3. 229=0 

Normal eqaation, 1 +0. 105 —0. 183 +0. 064 +0. 326=0 

Adopted a„=+0».30 a^s+O-.SO c=— 0".05 

Chronometer fast 11*. 31 at 22».82. 



[North Springfield, Mo., November 14, 1884. After signals. Observer, Woodward.] 



Name of star. 



41 H. Cephei. 
^Pegasi.... 
Or. 4163... 
w Pisoium .. 
p Cassiopee 
Y Pegasi .... 

tCeti 

44 Piscinm .. 
12Ceti 

4 Cassiox)eflB 

5 Androm .. 
o Cassiope® 



Clamp. 



W. 



W. 
E. 



E. 



Weight 



0.6 
1.0 

.4 
1.0 

.8 
1.0 

1.0 
1.0 
1.0 

.8 
1.0 

.9 



A 





—1.29 


+2.58 


+ .34 


1.05 


-2.13 


3.58 


+ .52 


1.01 


— .70 


1.92 


+ .40 


+1.03 


+0.74 


-1.01 


+ .59 


1.00 


+ .67 


1.00 


- .46 


1.67 


+ .14 


1.16 


— .27 


-1.48 



A. fn, 9. 

23 43 39.79 

46 50.25 

49 31.36 

53 36.08 

00 03 16.23 

07 30.66 

00 13 45.47 

19 41.97 

24 21.71 

30 47.32 

38 22.96 

38 32.18 



+.06 
+.09 
-.12 
+.04 
-.29 
-.10 

+.03 
-.02 
+.05 
+.03 
-.03 
+.13 



1 



Normal equation, 10. 5Ae+L 529a^-0. 926a,+0. 768e+l. 950=0 
Normal equation, 1 +0.145 -0.088 +0.073+0.186=0 
Adopted a^=+0«.30 a^=+0«.30 e— 0».10 

Chronometer fast 11*. 20 at OO**. 03. 
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Table III. — Details of time \corh — Continaed. 
[North Springfield, Mo., November 15, 16M. Before signaU. Obeerrer, Woodwaid.j 



Name of star. \ Clamp, j Weight ^ A i 


V 


i Pesasi. W. 


1 
• 

1.0 ! +0.46 
LO 1 +.27 
LO +1.07 


K m. 9. 
+L02 ; 22 85 5L84 

LOO { 41 07.56 

+L16 ■ 51 24.90 


9. 

+.02 
+w06 
-.«8 


A Pegasi i 

« Pia. Ana W. 





Normal eqaatUm, 3. 6At+L 110a.+4. 7220+2. 542=0 

Normal equation, 1 +0. 308 +1. 312 +0. 706^0 

Adopted a.=+0>.12 e=-0«.02 

ChroiKmieter £ut 7*. 61 at 22^. 71. 



[North Springfield, Mo., Noyember 15, 1884. After signals. Obaerrer. Woodward.] 



Name of star. 



Clamp. 



Weight. 



JScnlptoris 

^Pegasi 

Gr.4163 

M Piscinm 

0Ca8«iopeae..... 

^ AndroA 

tCeti 

44 Piscinm 

^CassiopeaD 

^ Androm 

< Androm 

y Gassiopead 

c Piscinm....** >••.... 

/Piscinm 

40 CassiopeiB 



E. 



E. 
W. 



W. 
E. 

£. 



LO 

LO 

.4 

LO 

.7 

.9 

LO 
LO 
.8 
LO 
LO 

0.7 

LO 

LO 

.5 



A 





+L04 


-L14 


+ .34 


L05 


-2.13 


3.58 


+ .52 


LOl 


- .70 


1.92. 


~ .20 


-L43 


+0.74 


+L01 


+ .50 


LOO 


- .46 


L67 


+ .14 


L16 


+ .26 


+L09 


-0.78 


-2.01 


+ .50 


LOl 


+ .56 


LOO 


-L91 


-3.32 



23 43 03.56 

46 46.81 

49 26.78 

53 32.26 

60 03 12.48 

04 29.60 

00 13 42.04 

19 38.61 

30 43.78 

33 19.46 

41 23.10 

00 49 56.58 
57 06.61 

01 12 00.26 
29 33.44 



+.08 
-.05 
-.17 
-.03 
+.06 
-.11 

+.07 
+.12 
+.00 
+.02 
.00 

-.01 
-.21 
+.03 
+.15 



Normal eqnation, 13. OAI+L 362a^-0. 063a^-6. 744e+5. 947=0 
Normal equation, 1 +0.105 -0.005 -0.519+0.457=0 
Adopted a^=+0».12 a^=+0«.12 c=-0«.02 

Chronometer fiist 7*. 48 at 00^. 39. 
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Table III. — Details of time work — Continaed. 
[Xort.li Springfield, Mo., November 16, 1884. Before signals. Observer, Woodward.] 



Name of star. 



aLacertsB ......: 

i Pegasi .^ 

APegasi 

tCephei 

B Aqnarii 

aPis. Aas 

o Androm 

aPegasi 

ir Cepbei 

^ Aqnarii 



Clamp. 



W. 

W, 
E. 



E. 



Weight. 



0.9 

1.0 

1.0 

.6 

1.0 
1.0 

.9 
1.0 

.4 
1.0 



A 


cr 


-0.23 


+1.55 


+ .46 


1.02 


+ .27 


1.09 


-1.15 


+2.42 


+0.84 


-1.04 


+1.07 


1.16 


- .10 


1.34 


+ ,40 


1.03 


-2.32 


3.81 


+ .70 


-1.01 



h. 
22 



fn. 
26 

85 

41 

45 



38.88 
48.60 
04.51 
41.49 



22 



48 37.35 

51 22.14 

56 43.15 

. 59 06.95- 

23 04 22.17 

08 26.69 



8. 

+.16 
+.12 
-.09 
- 25 

-.02 
.00 
-.01 
+.09 
+.09 
-.10 



Normal equation, 8. 8A<+1. 992a^-0. 257a,— 2. 013<>+6. 274=0 
Normal equation, 1 +0.226 -0.029 —0.226+0.598=0 
Adopted a„=:— O'.IS 



a,=--0". 18 



Chronometer fast 4*. 58 at 22^ 81. 



c=-0«.08 



[North Springfield, Mo., Noyember 16, 1884. After signals. Observer. Woodward.] 



Name of star. 



i Aqnarii .'., 

41 H. Cephei 

Pegasi 

wPiscinm 

0Cas8iopee , 

y Pegasi 

tCeti 

44 Plsoium. « 

{CasoiopeiB 

aCassiopeiB 



Clamp. 



E. 



S. 
W. 



W. 



Weight. 



1.0 

.6 

1.0 

1.0 

.8 

1.0 

1.0 

1.0 

.8 

.8 



A 





+0.88 


-1.06 


-1.29 


2.58 


+ .34 


1.05 


+ .52 


1.01 


- .70 


-1.92 


+0.40 


+1.03 


+ .74 


1.01 


+ .59 


1.00 


- .46 


1.67 


- .57 


+1.78 



h. 

23 



00 
00 



m. 

38 

42 
46 
53 
03 



18.53 
32.34 
43.26 
29.05 
09.35 



07 24.08 

13 38.96 

19 35.47 

30 40.85 

34 06.20 



9. 

-.04 
-.01 
+.04 
-.08 
+.01 

+.03 
+.01 
-.01 
-.01 
+.07 



Normal equation, 9. OAt+0. 006a,+0. 406a^— 0. 404e+.3. 964=0 

Normal equation, I +0. 101 +0. 045 —0. 045 +0. 440=0 

Adopted a^= +0-.26 a,=+0«.25 c=-0«.10 

Chronometer fast 4*. 48 at 00"..08. 
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Table III. — Details of time trorfc— Continued. 
[Boliyar, Mo., December 15, 1884. Before aignaUi. Observer, Woodward.] 



Name of star. 



V Androm... 

rCeti 

c Cassiopese. 

Arietis.... 

50 Cassiopesd. 

a Arietis.... 



y Triangnli . 
t Cassiopee 

r'Ceti 

36 CassiopesB 
JCeti 



Clamp. 



W. 



W. 

E. 



E. 



Weight. 



0.9 
1.0 

.7 
1.0 

.5 
1.0 

1.0 
.6 

1.0 
.5 

1.0 



-0.07 
+ .85 
- .95 
+ .32 
-1.81 
+ .28 

+0.09 
—1.25 
4- .50 
—1.87 
+ .61 



O 



+1.32 
1.04^ 
2.21 
1.07 
3.21 

+1.09 

—1.20 
2. .55 
1.01 
3.29 

—1.00 



h. 
I 



m. 
28 

37 

44 

46 

52 

59 



32.15 
13.56 
36.29 
46.60 
06.77 
10.84 



08 58.17 

18 04.97 

20 32.52 

25 36.14 

32 05.28 



.00 
+.U 
—.24 
—.06 
+.30 
-.06 

-.01 
+.03 
+.06 
-.17 
.00 



Normal equation, 9. 2At—0, 183a„— 0. 485a^+l. 155e— 21. 653=0 
Normal eqaation, 1 —0. 020 —0. 053 +0. 125 — 2. 453=0 
Adopted a^=— 1».86 a^=-l«.86 «=+0«.03 

Chronometer slow 1» 32*. 21 at 2K 10. 



IBolivar, Mo., December 15, 1884. After signals. Observer, Woodward.] 



Name of star. 



Clamp. 



48 H. Cephei 
Q Arietis... 
a Persei ... 
/Tauri.... 
c Eridani . . 

y Camelop 
ilTanri.... 
< Persei.... 
y Eridani . . 
e Persei 



E. 



E. 
W. 



W. 



Weight. 


A 





t 


«i 


0.3 


-2.90 


-4.55 


h. tn, 9* 
3 04 16.26 


9, 

+.26 


1.0 


+ .31 


1.07 


06 47.07 


+.11 


.9 


- .32 


1.54 


14.36.07 


-.07 


1.0 


+ .43 


1.02 


23 0L12 


-.08 


1.0 


+ .75 


-1.02 


26 00.77 


+.01 


0.5 


-1.60 


+3.07 


3 36 43.28 


+.46 


1.0 ■ 


+ .26 


1.09 


39 08.28 


+.01 


1.0 


+ .12 


1.17 


46 23.26 


-.24 


1.0 


+ .81 


1.03 


61 00.80 


-.10 


.9 


- .25 


+1.48 


68 .47.80 


-.16 



Normal equation, 8. 6At+0. 332a^+0. 120a^+0. 2y6e— 2L 386=0 
Normal eqaation, 1 +0.039 +0.014 +0.035 — 2.487=0 
Adopted a^=-l».86 a^=— 1*.86 tfs+O'.O? 

Chronometer slow l" 32*. 58 at 3>>. 53. 
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Table 111.-- Details of time work — Continued. 
[Bolivar, Mo., December 18, 1884. Before signals. Observer, Woodward.! 



Kame of star. 



<GassiopeiB 
^ Androm... 
o GassiopesD 

5 Pisoium .. 
y Cassiopeee 

ePiscinm.. 

44Cephei...< 

/ Pisoium... 

6 Cassiopes 
1} Pisoium... 
vPersei..... 



Clamp. 



E. 



E. 
W. 



Weight. 



W. 



0.8 
1.0 

.9 
1.0 

.7 

1.0 
.2 

1.0 
.8 

1.0 
.9 



A 





-0.45 


-1.67 


+ .15 


1.16 


- .26 


1.48 


+ .51 


1.01 


- .77 


-2.01 


+0.51 


+1.01 


-3.48 


5.27 


+ .57 


1.00 


- .74 


1.98 


+ .40 


1.03 


- .27 


+1.50 



00 



m. 
28 

31 

86 

40 

48 



49.99 
24.51 
34.80 
55.18 
04.18 



00 
1 



10.72 
53.25 
10 04.11 
16 35.88 
32.54 
12.21 



55 
00 



23 
29 



9. 

-.19 
+.11 
+.31 
+.06 
+ 13 

—.06 
+.04 
-.02 
-.18 
-.15 
+.01 



Normal equation, 9. 3Ae-0. 473a^-0. 051a^+0. 7830-69. 683=0 
Normal equation, 1 -0.051 -0.005 +0.084-6.418=0 
Adopted a^=+3".35 a^=+3«.25 c=-0».05 

Chronometer slow 1" 46*. 61 at 00^. 94. 
[Bolivar, Mo., December 18, 1884. After signals. Observer, Woodward.] 



Name of star. 



a Ajietis 
^ Ceti .., 

^Ceti..., 
9Peirsei. 
41 Arietis 
rPersei 



Clamp. 



W. 
W. 

E. 
E. 



Weight. 



1.0 
LO 

1.0 
.9 

1.0 
.8 



A 





+0.28 


+1.09 


+ .60 


+1.01 


+0.61 


-1.00 


- .29 


1.52 


+ .21 


1.12 


- .41 


-1.63 



A. m, 9. 

1 58 64.89 

2 20 14.91 

2 31 46.78 

34 36.97 

41 26.29 

44 24.61 



9. 
+.81 

-.02 

-.02 
+.14 
-.04 

-.47 



Normal equation, 6. 7A(+0. 780a^+0. 231a,-2. 692e-44. 282=0 
Normal equation, 1 +0. 137 +0. 040 -0. 473 - 7. 769^-0 
Adopted a^=+3«.35 a^=+3».75 «=-0«.05 

Chronometer slow 1" 47'. 13 at 2^. 46. 

(235) 
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LATITUDES AND LONGITUDES. 
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Table III. — Details of time work — Continned. 
[Saint Loais, Mo., Angast 29, 1884. Before eijiciials. Observer, Pritchett.1 



Name of star. 



lOQHerculis 

X Draconis .... 

/3 LyrJB 

Serpentis, pr 
C Aquilffi 



BJjyrsQ .... 
T Draconis. 
^Aqailffi .. 
^Cygni.... 
/SSagittffi.. 



Clamp. 



E. 



E. 
W. 



W. 



Weight 



1.0 
.9 
1.0 
1.0 
1.0 

1.0 
.9 
1.0 
1.0 
1.0 



A 





+0.31 


-1.08 


-1.88 


3.36 


+ .11 


1.20 


+ .57 


1.00 


+ .43 


-1.03 


+0.02 


+1.27 


-1.96 


3.46 


+ .68 


1.00 


+ .21 


1.13 


+ .38 


+1.06 



h. m. 9, 

7 44 58.54 

49 21.50 

8 11 66.89 
16 35.42 
26 11.44 

8 38 26.66 
43 54.94 
45 43.42 
62 06.20 

9 01 52.80 



9. 
+.03 

-.01 

+.08 

+.23 

-.06 

+.04 
-.13 
-.04 
-.10 
-.05 



Normal equation, 9. 8Ae-0. 272a.-0. 5740^+0. 221e+20. 268=0 

Normal eqaation, 1 -0. 028 —0. 059 +0. 023 + 2. 067=0 

Adopted a^=+lM2 a,=+l«.12 «=0".47 

Clock fast 49>. 96 at 8>>.46. 



[Saint Loais, Mo., Angast 29, 1884. After signals. Observer, Pritchett] 



Name of star. 



9 Aqiiil» ... 

©1 Cygni, seq 

K Cephei, pr 

« Delphini . . 

/3 Delphini . . 
a Delphini . . 

« Cygni 

1} Cephei.... 



Clamp. 



W. 

W. 
E. 

E. 



"Weight. 



1.0 

1.0 

.8 

1.0 

1.0 
1.0 
1.0 
1.0 



A 


C 


+0.64 


+1.00 


- .20 


1.46 


-2.87 


4.58 


+ .47 


+1.02 


+0.43 


-1.03 


+ .41 


• 1.04 


+ .11 


1.20 


- .81 


-2.09 



h. 

9 



m. 
31 



9, 
16.31 



36 56.17 

38 49.58 

63 38.93 

9 67 68.73 

10 00 06.76 

07 21.92 

08 47.43 



«. 
+.03 

-.04 

+.01 

.00 

+.05 
-.01 
-.04 
+.01 



Normal equation, 7. 8^e-l, 386a„+0. 140a^+l. 774c+10. 136=0 
Normal equation, 1 -0.178 +0.018 +0.230 + 1.300=0 
Adopted a^= +1*. 17 »«=+l*. 91 c = +0». 47 

Clock fast 60*. 00 a 9». 87. 
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Table III. — Details of time worfc— Con tin aed. 
[Saint Louis, Mo., August 30, 1884. Before signals. Observer, Pritchett.] 



xBraconis 

llOHerculis 

^LyrsB 

Serpen tis, pr. 
^AquilsB 

tfLyrsB 

r Draconis 

3 Aquilae 

^Cygni 

i9Sagitt» 



E. 



E. 
W. 



W. 



.9 
1.0 
1.0 
1.0 
1.0 

1.0 
.9 
1.0 
1.0 
1.0 



A 


C 


1.88 


-3.36 


+ .33 


1.07 


+ .11 


1.20 


+ .57 


1.00 


+ .43 


-1.03 


+0.02 


+1.27 


-1.96 


3 45 


+ .58 


1.00 


+ .21 


1.13 


+ .38 


+1.05 



h. 

7 

8 



tn, 
45 

02 

08 

12 

32 



9. 

25.61 
53.92 
00.82 
39.35 
15.40 



8 



34 29.96 

39 57.91 

41 46.92 

48 09.71 

57 55.84 



Normal equation, 9. SAf-0. 252a —0. 574a^+0. 231e+16. 446=0 
Normal equation, 1 -0.026 -0.059 +0.024 + 1.678=0 
Adopted a^= +0'. 95 a^= + 1». 08 c= -0«. 26 

Clock fast 49*. 58 at 8>>, 43. 



8. 

+.05 
+.02 
+.03 
.00 
+.04 

+ .01 

.00 

-.05 

-.05 

.00 



[Saint Louis, Mo., August 30, 1884. After signals. Observer, Pritchett.] 



Name of star. 



Aquilee.... 

o» Cygni, seq 

K Cephei, pr. 

cDelphini .. 

/SDelphini .. 
aDelphini i. 

e Cygni 

1) Cephei.... 



Clamp. 



W. 

W, 
E. 

E. 



Weight. 



1.0 

1.0 

.8 

1.0 

1.0 
1.0 
1.0 
1.0 



A 





+0.64 


+1.00 


- .20 


1.45 


-2.87 


4.58 


+ .47 


+1.02 


+0.43 


-1.03 


+ .41 


1.04 


+ .11 


1.20 


- .81 


-2.09 



h. m. 8. 

9 27 19.85 

31 59.52 

34 51.88 

49 37.36 

9 53 02.65 

56 10.69 

10 03 25.92 

04 51.48 



8. 

+.06 
-.01 
-.01 
-.03 

+.03 

-.03 

.00 

.00 



Normal equation, 7.8A<-1. 386a^+0. 140a^+l. 774c+14. 220=0 
Normal equation, 1 -0.178 +0.018 +0.230 + L 823=0 
Adopted a^=+K 08 a^=+0«. 92 c=-0«. 24 

Clock fast 49>. 59 at 9». 80. 

(237) 
BuU. 49 5 
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Table III. — Details of time work — Continaed. 
[Saint Louis, Mo., Augast 31, 1684. Before signals. Observer, Pritchett.J 



Name of star. 



X Draconis 

110 Herculis 

yLyrse.... 

i AquilsB. . 

T Draconis 
i Aqailffi. . 
fi Cygni... 
fi SagittsB . 



Clamp. 



Weight. 



E. 



W. 



W. 



0.9 
1.0 
1.0 
1.0 

0.9 
1.0 
1.0 
1.0 



A 





• 
-1.88 


-3.36 


+ .34 


1 07 


+ .13 


1.19 


+ .43 


-1.03 


-1.96 


+3.45 


+ .S8 


1.00 


+ .21 


1.13 


+ .38 


H-1.05 



h. wn, t. 

7 41 20.33 

58 57.51 

8 12 51.40 
18 18.91 

8 36 01.10 

37 50.57 

44 13.22 

53 59.38 



8. 
.00 

+.03 

.00 

-.03 

+.04 

+.05 

-.06 

.00 



Normal equation, 7. 8Af-0. 792a^-0. 594a^*0. 029e+9. 600=0 
Normal equation, 1 -0. 102 -0. 076 - 0. 004 +1. 231 =• 

Adopted a„= + 1«. 00 «.=+!•• 00 «= -0". 21 

Clock fast 49*. 05 at 8i>. 39. 

[Saint Louis, Mo., August 31, 1884. After signals. Observer, Pritchett.] 



Name of star. 



AquilsB .*. 

4^1 Cygni, seq 

xCephei, pr 

cDelphinl 

fi Delphini 

a Delphini 

cCygni 

1} Cephei , 



Clamp. Weight. 



W. 

W. 
E. 

E. 



1.0 

1.0 

.8 

1.0 

1.0 
1.0 
1.0 
1.0 



A 





+0.64 


+L00 


- .20 


1.45 


-2.87 


4.58 


+ .47 


+1.02 


+0.43 


-1.03 


+ .41 


1.04 


+ .11 


1.20 


- .81 


-2.09 



h. 

9 



m. 
23 



8. 
23.49 



25 03.10 

30 55.51 

45 41.04 

9 50 06.25 

52 14. ab 

50 20.40 

10 00 54.91 



Normal equation, 7. 8A<-.1. 386a^+0. 140a^+l . 774«+10. 288=0 
Normal equation, 1 -0.178 +0.018 +0.228+1.319=0 
Adopted aj^=+0". 96 <»^=+0».95 c=-0».31 

Clock fast 49*. 10 at 9^ 73. 



9 



8. 
-.04 

-.09 

+.17 

-.U 

+.12 
+.02 
-.03 
-.04 
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[Saint Louis, Mo., September 1, 1884. Before signala. Observer, Pritchett.] 



Name of star. 



xBraconis 

^Lyr» 

B Serpentis, pr 

YL.vrso 

^ Aquilse 



^Lyrae .... 
T Draconis 
^AqnilsB . 
/3 Cygni.... 
fi SagittsB . 



Clamp. 



Weight. 



B. 



E. 



W. 



0.9 
1.0 
1.0 
1.0 
1.0 

1.0 
.9 
1.0 
LO 
LO 



A 





-1.88 


-3.36 


+ .11 


1.20 


+ .57 


LOO 


-1- .13 


1.19 


+ .43 


-L03 


+0.02 


+L27 


-1.96 


3.45 


+ .68 


LOO 


+ .21 


L13 


+ .38 


+L05 



h. 

7 

8 



m. 

37 

00 
04 
08 
14 



33.79 
08.63 
47.10 
55.60 
23.23 



8 



26 37.89 

32 05.46 

33 54.78 
40 17.49 
50 03.63 



s. 
-.04 

+.02 

-.02 

-.08 

+.11 

+.16 
+.05 
-.04 
-.08 
-.03 



Normal equation, 9. 8A(-0. 452a^-0. 674a^+0. lllc+13. 453=0 
Normal equation, 1 —0. 046 —0. 059 +0. 012 + 1. 373=0 
Adopted a^=+K 02 a^=:^i: 19 c=-0'. 23 

Clock fast 49*. 25 at 8\ 32. 
[Saint Louis, Mo., September 1, 1884. After signals. Observer, Pritchett.] 



Name of star. 



AquilflB.... 

o' Cygni, stq. 

K Cepbei, pr. 

cDelphini .. 

fi Delphini .. 
a Delphini .. 

c Cygni 

17 Cepbei .... 



Clamp. 



W. 

W. 
E. 

E. 



Weight. 


A 





t 




V 


LO 


+0.64 


+L00 


h. m. 
9 19 


i. 
27.67 


S. 

+.U 


1.0 


- .20 


1.45 


24 


07.24 


-.07 


.8 


-2.87 


4..'>8 


26 


59.63 


-.03 


LO 


+ .47 


+1.02 


41 


45.22 


+.02 


LO 


+ 0.43 


-1.03 


9 46 


10.39 


+.02 


LO 


+ .41 


L04 


48 


18.50 


+.02 


1.0 


+ .11 


L20 


.55 


33.59 


-.07 


LO 


- .81 


— 2.C9 


56 


5J.17 


.00 



Normal equation, 7. 8A<-1. 386a^+0. 140a,+l. 774c+ll. 030=0 
Normal equation, 1 -0.178 +0.018 +0.228 + L 420=0 
Adopted a^=+l». 10 a^= + 0\90 c=-0».26 

Clock fast 49*. 18 at 0\ 66. 
(239) 



68 



LATITUDES AND LONGITUDES. 



[BULL. 49. 



Tablb III. — Details of time tcork — Continaed. 
XSaiot Loals, Mo., September 2, 1881. Before sisals. Observer, Ramel.] 



Kameof star. 



Clamp. ! Weight. 



xDraconis 

PLyrjB 

9 Serpentls, pr 

yLyrte 

< Aquilae 

0Lyr8B 

vDraconifl 

2 Aquilae ^ 

POygni 

ISSagittte 



E. 



E. 



w. 



0.9 
1.0 
1.0 
1.0 
1.0 

1.0 
.0 
1.0 
1.0 
1.0 



A : 


C 



-3.36 


h. m. 
7 34 




V 


1 

1.88 


8. 

37.42 


9. 

—.02 


+ .11 


1.20 


57 


12.46 


+.01 


+ .67 


1.00 


8 CO 


50.97 


+.01 


+ .13 


1.19 


04 


59.39 


—.08 


+ .43- 


-1.03 


10 


27.00 


+.02 


+0.02 


+1.27 


8 22 


41.49 


-.05 


-1.96 


3.45 


28 


09.10 


.00 


+ .58 


1.00 


29 


58.68 


+.04 


+ .21 


1.13 


36 


21.40 


H-.Ol 


+ .38 


+1.05 


46 


07.50 


+.03 



Normal equation. 0. 8A«-0. 452a^-0 574<»^+0. lllc+10. 869=0 
Normal equation, 1 -0. 046 -0. 059 +0. Oil + 1. 109=0 

Adopted a^=+l».00 a^=+l».09 c=-0».22 

Clock fast 49*. 00 at 8i>. 24. 

[Saint Louis, Mo., September 2, 1884. After signals. Observer, Ramel.] 



Name of star. 



9 A-qull» — 

•» Cygni, seq 

« Cepliel pr 

« DelLphim . 

p D^bini . 
tf Deiphiai . 

«Cy^i 

iqCepboi ... 



Clamp. I "Weight. 



W. 

W. 
E. 

E. 



1.0 

1.0 

.8 

1.0 

1.0 
1.0 
1.0 
1.0 



A 


1 



+0.64 


+ 1.00 


- .20 


1.45 


-2.87 


4.58 


+ .47 


+ 1.02 


+0.43 


-1.03 


+ .41 


1.04 


+ .11 


1.20 


- .81 


-2.09 



9 



m. 
15 

20 

23 

37 



31.47 
11.16 
03.13 
49.00 



9 42 14.16 

44 22.35 

51 37.40 

52 03.02 



Normal equation, 7. 8Ae-l. 386a,^+0. I40a^4-1. 774c4-8. 942=0 
Normal equation, 1 -0. 178 +0. 018 +0. 228 +1. 148=0 
Adopted a,p=+l». 01 o^=-f0».93 c=-0«.24 

Clock fast 48>.93 at 9^.60. 
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Table III. — Details of time work — Continued. 
[Saint Loais, Mo., September 25, 1834. Before sipialA. Observer Pritchett.J 



Name of star. 



o* Cygni, seq 
K Gephei, pr 

y Cygni 

« Delphini . 
/3 Delpbini . 
« Delphini . 

a Cygni.... 
• Cygni.... 
YCephei... 
^ Cygni.... 
a Eqnnlei . . 
1 Pegasi ... 

p Cephei 

« Pegasi ... 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



1.0 
.8 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
1.0 



-O.CO 
-2.87 

- .03 
+ .47 
+ .43 
+ .41 

-0.15 
f .11 

- .81 
4- .18 
-f- .56 
+ .35 
-1.52 
+ .50 







-1.45 
4.58 
1.30 
1.02 
1.03 

-1.04 

+ 1.41 
1.20 
2.09 
1.15 
1.00 
LOG 
2.03 

+ 1.91 



h. 

7 



8 



m. 

49 

51 
57 

11 

la 



44.41 

a3.50> 

48.19 

22.77 

4«.37 

56.45. 



8 1& 10(23 

21 11.87 

22 31. 3Z 
47 36. 4d 
49 37..35 
56 18.27 

9 W 46.04^ 
18 00. 7& 



-.OS 
+.02 
-.12 
+.•0 

+.0« 

+.«s 

-.98 
-.IS 
+.05 
+.07 
+.0T 
—.02 
+ .01 
+ .02 



Normal equation, 13. 7A<— 1. 216a^-0. 628a^+2. 053c+18. 731 =a 
Normal equation. 1 -0.089 -0.046 +0.150+1.367=0' 
Adopted a^= + 0». 87 a,=+0«.87 c=-0M4 

Clock fast 49". 23 at SK 44. 
[Saint Louis, Mo., September 25, 1884. After signals. Observer, Pritcbett }* 



Name of star. 



a Aquarii 

24 Cephei . 

ir Aquarii 

7 Lacerta) 

17 Aquarii 

10 Lacertse 

4 Pegasi . 



Clamp. 



Weight. 



W. 



W. 
E. 



E. 



1.0 

.9 

1.0 

1.0 

1.0 
1.0 
1.0 



+ 0.64 
-1.75 
+ .61 
- .30 

+0.63 
.00 

+ .48 



C 



+1.00 
3.20 
1.00 

+1.56 

-1.00 

1.28 

-1.02 



A. 
» 



10 
10 



VV. »i 

39. 17.51 



9. I 



4T 


eri2i 


+.« . 


58^ 


45.93 


-.08 


e& 


56.08- 


-ao . 


«8- 


40.59^ 


-.03 - 


13 


26 53. 


-.(tt 


15 


9^.84 


+a» 

a. 



Normal equation, 6. 9A«- 0. 325a„+0. 810a^+3. 130c+7. 742=0 

Normal equation, 1 -0. 047 + 0. 1 18 + 0. 454 + 1. 122=9' 

Adopted a„ = + 1». 00 a^= + 1». 00 c= -0«. 14 

Clock fast 49". 13 at 10i>. 02. 



(241) 
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Table III. — Details of time iroi*^-~Con tinned. 
[Saint Louis, Mo., September 28, 1884. Before signals. Observer, Pritchett] 



Name of star. 



Clamp. 



Weight. 



C 



yCygni 

6r.324l ... 
/SDelpIiini.. 
aDelphini .. 
•Cygni 

32 Yalpecnl® 

I'Cygni 

Br. 2777... 
aEqnnlei... 
1 Pegasi 



E. 



W. 



W. 



1.0 


t 
1 

-0.03 


.9 


-1.80 


1.0 


+ .43 


1.0 


+ .41 


1.0 


+ .11 


1.0 


+0.22 


1.0 


- .05 


.8 


-2.98 


1.0 


+ .56 


1.0 


+ .35 



-1.30 
3.26 
1.03 
1.04 

-1.20 

+1.13 
1.32 
4. 65 
1.00 

+1.06 



Normal equation, 9. 7A<-0. 700a^-l. 804a^+0. 726«+16. 440=0 
Normal equation, 1 -0. 072 —0. 135 +0. 075 + 1. 694=0 
Adopted a^=-|-0». 90 a^=-\-lK 00 c =-0«. 10 

Cloclc fast 49*. 49 at 8^. 22. 



[Saint Louis, Mo., September 28, 1884. After Signals. Obserrer, Pritchett.] 



Name of star. 



e Pegaai . . 

ff^Cygni... 

a Aquarii . 

^ Cephei . . 

7 LacertiD . 

i Pegasi . . 

rj Pegasi . . 

I Cephei.. 



Normal equation, 7. 9A«-f 0. 260a,^-0. 630a^-0. 498c-f 9. 846=0 
Normal equation, 1 +0.033 -0.080 -0.063+1.240=0 
Adopted a^^=+0*75 a^= +0». 60 c= -0». 28 

Clock fast 49*. 24 at 9^ 68. 



h. 

7 


m. 
46 


00.77 


9. 

-.05 




58 


26.03 


+.02 


8 


00 


01.01 


.00 i 




02 


03.14 


+.03 




09 


24.21 


-.07 


8 


17 


29.11 


+.04 




20 


42.82 


+.04 ! 




85 


41.84 


-.02 




37 


60.10 


.00 , 




44 


31.03 


+.04 



Clamp. 


Weight. 


A 





( 


c 

V 


W. 


1.0 


+ 0.50 


+1.01 


h. m. 
9 06 


13.52 


+.09 




1.0 


- .27 


1.52 


10 


15.07 


+.01 




1.0 


+ .64 


1.00 


27 


30.10 


-.05 


^Y. 


1.0 


— .61 


+1.87 


84 


31.83 


+.02 


E. 


1.0 


-0.30 


-1.55 


9 53 


07.77 


+.01 




1.0 


+ .48 


1.02 


10 03 


15.15 


+.04 




l.,0 


+ .18 


1.13 


01 


08.44 


-.04 


E. 


.9 


-1.10 


-2.42 


13 


08.48 


-.08 
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Table III.— DelaiU of time work — Continued. 
(Saint Loais, Mo., October 2, 1881. Before signals. Observer, Pritchett.] 



Name of star. 



Clamp. I Weight. 



O 



^Delphini... 
aDelphini .. 

• Cygni 

If Cephei 

32 Yulpecnlse 



E. 



vCygni... 

^Cygni... 

a Equalei 

1 Pegaai . 

j3 Cephei . 
74Cygni.., 

e Pegasi . 
16Pega»i . 

a Aqaarli . 



E. 
W. 



W. 



1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
.9 
1.0 
1.0 
1.0 
1.0 



+0.43 

4- .41 

: -f .11 

- .81 
' + .22 

-0.05 

+ .18 I 

: -H .50 I 

' + .35 j 
-1.53 

- .03 
4- .50 

! 4- .25 

; + .64 



-1.03 


7 


44 


15.64 


1.04 




46 


23.74 


1.20 




53 


3a 67 


2.09 




55 


03.29 


-1.13 


8 


01 


43.30 


+1.32 


8 


04 


58.16 


1.15 




20 


04.52 


1.00 




22 


05.44 


1.06 




28 


46.39 


2.93 




39 


14.15 


1.30 




44 


19.21 


1. 01 




50 


28.73 


1.11 




59 


45.40 


+1.00 


.9 


11 


45.50 



V 



Normal equation, 13. 9Af +0. 360a^4-l. 023a^+5. 0970+16. 091=0 
Normal equation, 1 +0.026 +0.074 +0.367 + 1.157=0 
Adopted a„ = +0*. 65 a^= +0«. 65 c= - 0\ 48 

Clock fast 48*. 05 at 8>>. 35. 
[Saint Louis, Mo., October 2, 1884. After signals. Observer, Pritchett. J 



Name of star. 



7 Lacert8B. 
1} AquaiM . 
10 IjacertsB 
^Pegasi .. 
I Cephei.. 

o Androm 
n Cephei.. 
T Pegasi . . 
K Piscinm 
70 Pegasi . . 



Clamp. 


Weight. 


A. 





t 

h. in. 
9 38 




V 
8. 

-.02 


W. 


1.0 


-0.30 


+1.55 


8. 

24.17 




1.0 


+ .63 


LOO 


41 


14.92 


— . 05 




LO 


.00 


L28 


45 


55.02 


+ .08 




1.0 


+ .48 


L02 


47 


31.02 


-.01 


W. 


.9 


-LIO 


+2.42 


57 


25.88 • 


+.09 


E. 


LO 


-0.07 


-L34 


10 08 


2L94 


-.07 




.8 


-2.25 


3.81 


16 


02. 25 


+.01 




LO 


+ .29 


1.09 


20 


37. 22 


-.01 




i LO 


+ .62 


LOO 


^2 


41.19 


+ .01 


E. 


LO 


+ .46 


-L02 


34 

1 


59.19 


, +.02 



Normal equation, 9. 7A«— 0. 180a^— 0. 5Q0a^—0. 470c+ll. 180=0 

Normal equation, 1 —0.019 -0.052 — 0.018 + L 152=0 

Adopted a,p=+0». 79 a^= -\-0\ 70 c= -0\ 48 

Clock fast 48*. 12 at 10>>. 07. 
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Table III. — Details of time work — Continued. 
[Saint Louis, Mo., October 6, 1884. Before signals. Observer, Pritchett] 



Name of star. 



Clamp. I Weigbt. 



« Delphinl .. 
^ Delphini .. 
a Delphini . . 

cCygni 

i| Cephei .... 
32 YnlpecolflB 

eiCygni 

IPegasi .... 

^ Cephei..... 

c Pegasi 

lePegasi 

« Aquarii.... 



W. 



W. 



E. 



1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

LO 
1.0 
.9 
1.0 
1.0 
1.0 



A 





+0.47 


+1.02 


+ .43 


1.03 


+ .41 


1.04 


+ .11 


1.20 


- .81 


2.09 


+ .22 


+1.13 


+0.01 


-1.27 


+ .35 


1.06 


-1.63 


2.93 


+ .50 


1.01 


+ -25 


1.11 


+ .64 


-1.00 



h. 

7 



m. 
24 



0&38 



28 
30 
37 



34.05 
42.13 
57.27 
39 22.61 
46 0L75 



7 
8 



03.96 
02.84 
23 28.47 
34 45.35 
0L78 
02.09 



58 
13 



44 
56 



Normal equation, 11. OAt+0. 830a^+0. 373a^-0. 577c+12. 678=0 
Normal equation, 1 +0. 070 +0. 031 -0. 048 + 1. 065=0 
Adopted a^=+0'. 60 «e=4-0'. 60 c= -0*. 45 

Clock fast 49*. 15 at 8^ 10. 
[Saint Louis, Mo., October 6, 1884. After signals. Observer, Pritchett.] 



Name of star. 



Clamp. Weight. 



n Pegasi . 

24 Cephei. 

y Aquarii 

n Aquarii 

ri Aquarii 
i Pegasi .. 
1} Pegasi . 
I Cephei . 



E. 

E. 
W. 

W. 



1.0 

.9 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 



; ^ 





+0.13 


-1.19 


-1.75 


3.20 


+ .65 


1.00 


+ .61 


-1.00 


+0.63 


+L00 


+ .48 


1.02 


+ .18 


1.15 


-1.10 


+2.42 



h. 
9 



9 



m. «. 

01 02.32 

02 48.22 
11 49.85 
15 30.57 

25. 32.45 

31 48.51 

33 41.98 

41 42.99 



Normal equation, 7. 8Ae-0. 185a^+o. 300a„-0. 722c+8. 822=0 
Normal equation, 1 -0.024 +0.038 -0.093+1.131=0 
Adopted a^=+0«. 65 a^=+0».65 c=-0».4i 

Clock fast 49-. 18 at 9». 34. 



+.03 
-.01 
-.02 
-.05 

-.01 
+.02 
+.03 
+.04 
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Tablb III. — Details of time tcorfc— Continued. 
[Saint LoaU, Mo., October 17, 1884. Before signals. Observer, Prltchett.] 



Name of star. 



a Aqoarii . 

«■ Pegasi .. 

24Cephei.. 

)' Aqoarii. 

r Aqoarii. 
If Aqnarii 
ilPegasi .. 
iCephei.. 



Clamp. 



W. 

W. 

E. 

E. 



Weight. 



1.0 

1.0 

.9 

1.0 

1.0 

1.0 

1.0 

.9 



O 




+0.64 
4- .12 
-1.75 
-h .65 

+0.61 
+ .63 

+ .18 
-1.10 



! 

+1.00 


1.19 


3.20 


+ 1.00 


-1.00 


1.00 


1.25 


-2.42 



h. m. 9. 

8 13 10.55 

18 10.86 

20 57.71 

28 58.41 

8 32 8&84 

42 39.90 

50 49.27 

58 49.38 



Normal equation, 7. 8Af-0. 165a^+0. 430a^+0. 742e+-9. 536=0 

Normal equation. 1 -0.021 +0.055 +-0. 095 +L 223=0 

Adopted a^=+0«. 69 «e=-H>'- '^^ *= -0' H 

Clock fast 1"> 12*. 24 at 8*>. 55. 



[Saint Loois, Mo., October 17, 1884. After signals. Observer, Pritchett.] 



Name of st4ir. 



o Androm. 
a Pegasi .. 
ir Cephei .. 
ic Pisciam . 



70 Pegasi .... 

t Androm... 

t Pisciam... 
j3 CassiopesB. 




E. 

E. 
W. 

W. 



Weight. 



1.0 

1.0 

.8 

1.0 

1.0 
1.0 
1.0 
1.0 



-0.07 
+ .42 
-2.26 
+ .62 

+0.46 

- .10 
+ .56 

— .65 



C 



-1.34 
1.03 
3.81 

-1.00 

+1.02 
1.36 
1.00 

+ l;92 



9 



9 



10 



Normal equation, 7. 8Ae-0. 830a^+0. 270a^-l. 118c+9. 946=0 
Normal equation, 1 -0.106 +0.035 -0.143+1.275=0 
Adopted a„= +0«. 65 a^=+0: 55 c= -0«. 09 

Clock fast 1" 12-. 25 at 9^. 58. 



s. 

+.02 

-.06 
.00 

+.01 

-.08 
+.07 
+ .03 
-.01 



m-. 
09 


47.91 ; 


+ .01 


11 


10.76 


+.05 


17 


28.35 


-.03 


34 


07.12 


-.02 


36 


25.31 1 


+.01 . 


45 


3^.51 


+.01 1 


47 


05.16 , 


-.05 

1 


15 


03.79 


-.01 i 
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Table III. — Details of time work — Continued. 
[Saint Louis, Mo., October 18, 1884. Before signals. Observer, Pritcbett.] 



Name of star. 



I Clamp. 



/sCepbei 

ePegasi 

lOPegasi 

a Aquarii 

vPegasi 

24Cepbei 

ir Aquarii 



W. 
£. 

E. 



Weight. 



0.9 
1.0 
LO 
1.0 

1.0 

.9 

1.0 



O 



1 

-1.63 


1 
+2.93 


+ .50 


1.01 


+ .25 


1.11 


+ .64 


+ 1.00 


+0.13 


-1.18 


-1.75 


3.20 1 


+ .61 


—LOO 1 

1 



h. m. t. 

7 36 42. 7G 

47 58.91 

57 15.37 

8 09 15.64 



8 



13 15.83 
17 0L94 
28 44.15 



Normal equation, 6. 8At+0. 013a„ -0. 835a^+0. 607e+8. 867=0 
Normal equation, 1 +0.002 —0.123 +0. 102 +L 304=0 
Adopted a„ = +0«. 65 «^= + 0«. 67 c = — 0". 08 

Clock fast 1» 13-. 23 at 8^ 07. 
[Saint Louis, Mo., October 18, 1884. After signals. Observer, Pritehett.] 



Name of star. 



11 Aquarii 
10 Lacertae 
4 Pegasi . 
1) Pegasi .. 
iCepbei. 

o- Androm 
ir Cephei.. 
T Pegasi .. 
70 Pegasi . . 
I Pidcium. 



Clamp. 



E. 



E. 



W. 



Weigbt. 



LO 
LO 
LO 
1.0 
.9 

LO 
.8 
LO 
LO 
LO 



C 



+0.63 
.00 

-f .48 
+ .18 
-LIO 

-0.07 
-2.25 
+ .29 
+ .46 
- .56 



-LOO 
1.28 
1.02 
L16 

-2.42 

+L34 
3.81 
LOO 
1.02 

+L00 




8. 

^.02 
+.02 
+.01 
-.01 

—.09 
+.03 
+.05 



t 


•V 


h. m, 
8 38 


45.08 


8. 

+••4 


43 


24.72 


-.01 


45 


0L09 


+.02 


46 


54.23 


-.21 


54 


54.52 


-.03 


9 05 


63.39 


+•.02 


13 


34.80 


+-.03 


24 


08.53 


+-.03 


32 


30.53 


-f.12 


43 


10.31 


.00 



Normal equation, 9. 7A«+0. 300a^-0. 560a,p+0. 870c+13. 612=0 

Normal equation, 1 -+ 0. 031 -0. 058 +0. 090 + 1. 403=0 

Adopted a,p=+0«. 75 a^=+0».68 c=-0*. 11 

Clock fast 1« 13«. 37 at 9^ 07. 
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Table III. — Details of time work — Continned. 
[Saint Louis, Mo., October 19, 1884. Before Bignalti. Observer, Pritchett.] 



Name of star. 



Clamp. 



Weijrht. 



^Cepbei.. 

cPegaai ., 

IGPegasi .. 

a Aquarii 

r Pegasi . 
24Cephei. 

Y Aquarii. 

V Aquarii 



W. 
E. 

E. 



0.9 
1.0 
1.0 
1.0 

1.0 

.9 

1.0 

1.0 



-1.53 

+ .50 
+ .25 
4- .04 

+0.13 
- 1. 75 
+ .65 
4- .61 



C 



+2.93 
1.01 
1.11 

+1.00 

-1.19 
3.20 
1.00 

—1.00 



h. 

7 



8 



m. «. 

32 47.44 

44 03.41 

53 19.86 

05 20.12 



8 10 20.23 

13 06.69 

21 07.80 

24 48.44 



—.05 

+.02 

-.01 

.00 

.00 
+.03 
+.07 
-.04 



Normal equation, 7. 8Af +0. 013a,^-0. 185a^-0. 313c+5. 267=0 
Normal equation, 1 +0. 002 —0. 024 -0. 040 +0. 675=0 
Adopted a^= +0». 76 a^= +0*. 75 c=— 0«. 10 

Clock fast 1" 13*. 66 at 8^ 03. 
[Saint Louis, Mo., October 19, 1884. After signals. Observer, Pritchett.] 



Name of star. 



1} Aquarii 

10 LacertSB « 

^Pegasi 

1} Pegasi 

iCeph)i 

o Androm 

IT Cephei 

Tpegasi 

fc Piscium 

70 Pegasi 



Clamp. 



Weight. 



E. 



E. 
W. 



W. 



1.0 
1.0 
1.0 
1.0 
.9 

1.0 
.8 
1.0 
1.0 
1.0 



C 



+0.63 
.00 
+ .48 
+ .18 
-1.10 

-0.07 
-2.25 
+ .29 

+ .^ 
+ .48 



-1.00 

1.28 

1.02 

1.15 
-2.42 

+1.34 
3. 81 
1.09 ' 

1.00 I 

+ 1.02 i 



h. 

8 


m. 
34 


49.44 




39 


29.12 




41 


05.29 




42 


58.76 




50 


58.73 


9 


01 


57.75 




09 


38.86 




20 


12.77 




26 


16.72 




28 


34.82 



«. 

+.06 

+.08 
-.13 
-.01 
-.11 

+.10 
+.10 
-.05 
—.06 
+.04 



Normal equation, 9. 7M+0. SOOa^-0. 500a„+0. 870c+5. 939=0 
Normal equation, 1 +0.031 —0.052 +0.090+0.612=0 
Adopted a,p= +0«. 65 a^=: +0«. 65 c= -0». 10 

i Clock fast 1" 13«. 59 at S". 99 
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71,imL Seltfre 



•fitar. 



« 






CUbpl 


Wcicfct. 


A 

• 


C 




f 




9 


1 


Hf 


-L» 


-t« 


A. 

7 


2t 


57. » 


.99 




l.t 


+ .«• 


Ltl 




33 


14.13 


--.99 




l.t 


+ .25 


Lll 




41 


m.T2 


-h.t9 


C ' 


l.t 


+ .•* 


-!-•• 




53 


atiM 1 


-.« 


IT. 


l.t 


+«iW 


-!-Ll» 


7 


5S 


31.29 


-.97 




.9 


—1.75 


X2» 


8 


tl 


i&n 


-r.99 




l.t 


-r .«5 


LM 




M 


18.99 


-r.l9 


IT. 


L« 


+ .«l 


-rl.W 




12 


59.59 


—.91 



3r«mal equation, 7. aAI+9L 913«^-4l 183«^+9l SUc-f-U. 199=9 
X«mal cqoatioo. 1 4-9.092 — 9l9U -i-t. 949 + 1.435=9 
Adopted «,=+<^.ftft «^=-rr.74 e=~r.05 

Clock fiMt 1- 12*.44 at 7^.89. 



f Saint LoaJJi, Mo., October 22, 1881. After aignaliw Obserrer, Pritchett.] 



Xame of %tar. 



Claiop. Weisbt. 



19Laccrtae W. 

<Pega«i 

vPejEafti 

tOpbei W. 

• Aodrom ................ E. 

vCepfaei 

TPeg;a«i 

« nachiin 

79Pesaai 

t Andioin....... .......... £. 



1.0 


0.00 


• 
+1.28 


8 


M. 

1^7 


9. 

4tt.33 


—.91 


■ 


1.0 


+ .48 


1-C2 


m 


29 


16.56 


-r.91 




LO 


+ .18 


L15 




31 


€9.90 


—.11 




.9 


-L19 


-f2L42 




39 


10.48 


+.94 


^ 


1.9 


-0.«7 


-l.M 


S 


50 


08. St 


+.91 


I 


.8 


-2.25 


3.81 




57 


49.56 


+.C5 




1.0 


+ .29 


1.09 





9B 


23.74 


—.03 




LO 


-r .92 


1.00 




14 


27.67 


— .C7 




1.0 


-f .46 


1.02 




16 


45.67 


—.03 


( 


1.9 


- .10 


-L36 




25 


54.95 


—.03 


> 
k 



Xormal equation, 9. 7At-0. 330a.-0. 900a^-3. 230e+14. TT =0 
Xonnal equation, 1 -0.934 -0.062 -0.333+1.518=0 
Adopted o^=+9». 85 o^=+0».85 e=-0*.05 

Clock taat 1- 12-. 45 at 8^. 88. 
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Table III. — Details of time work — Continued/ 
[Saint Louis, Mo.. October 23, 1884. Before signals. OlMerver, Pritcbett] 




^Cephei ' E. 

ePegaai I 

IGPegasi ; 

a Aqoarii | £. 

IT Pegasi ! "W. 

24Cephei ' 

y Aqnarii ! 

IT Aqnarii i "SV. 



Weight. 



0.9 
1.0 
1.0 
1.0 

1.0 

.9 

1.0 

1.0 



-1.53 
+ .50 
+ .25 
+ .64 

+0.13 
—1.75 
+ .65 
+ .61 



O 



—2.93 
1.01 
1.11 

— LCO 

rfl.l9 
3.20 
1.00 

H 1.00 



h. m. s. 



Normal eqnation, 7. 8At+0. 013o^-0. 185a^ +0. 313c+10. 275=0 
Normal equation, 1 +0.002 —0.024 +0.040+1.317=0 
Adopted a^=+0«. 84 a^=+0».84 f=-0».03 

Clock faat 1" 12«. 30 at 7*. 79. 
[Saint Louis, Mo., October 23, 1884. After. signals. Observer, Pritchett.] 



Name of star. 



Clamp. 



10 



T 
K 

70 



Aqnarii i- "W. 

LacertaB ' 

Pegasi 

Pegasi 

Cephei W. 

Androm E. 

Cephei - 

Pegasi ' 

Piscinm 

Pegasi £. 



Normal eqnation, 9. 7A«+0. 300a^-0. 500a^-0. 870c+ll. 706=0 
Normal eqnation, 1 +0.031 -0.052 -0.090+1.207=0 
Adopted a^=+0». 64 a^=+0".64 c=-0«.06 

Clock fast 1- 12*. 20 at 8^. 72. 



1 


17 


02.00 


-.02 




28 


18.18 . 


+.02 




37 


34.55 : 


-.10 




49 


34.95 


+.06 


7 


54 


35.20 : 


-.10 




56 


22.00 j 


.00 


8 


05 


22.89 ; 


+.15 




09 


03.50 

i 


-.03 



Weight. 


A 


C 




( 




V 

t. 
-.01 


1.0 


+0.63 : 


+ 1.00 


h. 

8 


19 


9. 

04.47 


1.0 


.00 . 


1.28 




23 


44.24 


+.07 


1.0 


+ .48 


1.02 




25 


20.47 


-.04 


1.0 


+ .18 


1.15 




27 


13.91 


+.04 


.9 


-1.10 : 


+2.42 




34 


14.02 


-.02 

1 


1.0 


-0.07 i 


-1.34 


8 


46 


12.30 


-.06 


.8 


-2.25 


3.81 




53 


52.85 


-.05 


1.0 


+ .29 ■ 


1.09 


9 


04 


27.61 


+.01 


1.0 


+ .62 


1.00 




10 


31.64 


+.08 


1.0 


+ .46 

1 


-1.02 




12 


49.53 ■ 

1 


-.03 
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Table III. — Details of time tcork — Continued. 
[Saint Louis, Mo., Xovember 13, 1884. Before signals. Ooserrer, Pritchett. j 




If Aqnarii 
{Pegasi . 
A Pegasi . 
I Cephei.. 

Androm 

w Cephei. 
70 Pegasi . 

1 Androm 
I Pisoiam 

w Piscinm 




1.0 
1.0 
LO 
.0 
LO 

0.8 
LO 
LO 
LO 
LO 



+0.63 
+ .48 
+ .20 
-LIO 

- .07 

-2.25 
+ .46 

- .10 
+ .56 
+ .54 



O 



Normal equation, 0. 7A(+0. 340a^-0. 340a^-0. 810e+7. 420=0 
Normal equation, 1 +0.035 -0.035 —0.064+0.776=0 
Adopted a„=+0«. 67 <»^=+0».77 c=— 0«.10 

aock fast 1" 03«. 77 at 7^ 54. 



+L0O 


A. ti*. 
6 56 


8. 
2L78 


+.04 


L02 

1 


7 02 


37.80 


+.03 


- LOO 


08 


53.00 


-.10 


2.42 


12 


30.86 


-.02 


+L34 


23 


20.65 


-.06 


-3.81 


7 31 


00.30 


+.02 


L02 


50 


06.70 


+.04 


L36 


59 


15.82 


-.07 


LOO 


8 00 


46.75 


+.07 


-l.Ol 


20 


05.03 


+.05 



[Saint Louis, Mo., November 13, 1884. After signals. Observer, Pritchett.] 



Name of star. 



/3 Cassiopea) 
X Pegasi .... 
(T Androm.., 
J Androm... 
i Androm... 

fi Androm . . 
c Piscinm .. 
^ Androm . 
V Piscinm . . 
6 Cassiopea) 




Normal eqnation, 10. OAt+0. 280a^+0. ISOa^^+O*. ICOc-f 7. 130=0 
Normal equation, 1 f 0.028 -}• 0.013 +0.018-1-0.713=0 
Adopted a„ = +0*. 50 a^+0\ 77 c = -0«. 05 

Clock fast l" 03*. 74 at 9>«. 14. 



Weight. 


A 




-L92 


t 




t^ 


LO 


-0.65 


h. tn, 
8 29 


45.21 


.00 


LO 


+ .42 


1.03 


33 


58.44 


+.05 


LO 


+ .06 


L24 


38 


5R73 


-.03 


LO 


+ .17 


L16 


59 


48.70 


.00 


LO 


+ .28 


-LOO 


9 07 


48.00 


.00 


LO 


+0.01 


+L27 


9 16 


56.04 


+.04 


LO 


+ .52 


LOl 


23 


30.02 


-.12 


LO 


+ .08 


1.22 


29 


40.16 


+.07 


LO 


; + .23 


1.12 


39 


38.31 


-.02 


LO 


- .71 


+ 1.98 


44 


48.80 


+.02 
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Table III. — Details of time work — Continaed. 
[Saint Louis, Mo., NoTember 14, 1884. Before signals. Observer, Pritohett.1 



Name of star. 



^Pegasi . 
1} Pegasi . 
A Pegasi . 
i Cephei . 

• Androm 
V Cepbei . 
K Piscinm 
70 Pegasi . 
i Piscinm 



Clamp. 



w. 

E. 



E. 



Weight. 



1.0 

1.0 

1.0 

.9 

1.0 
.8 
1.0 
1.0 
1.0 



A 


O 


+0.48 


+L02 


+ .18 


1.15 


+ .29 


1.00 


-1.10 


+2.42 


-0.07 


-L34 


-2.25 


3.81 


+ .62 


1.00 


+ .46 


1.02 


+ .56 


-1.00 



6 58 26.83 

7 00 20.11 
03 42.34 
08 20.32 

7 19 18.68 

26 58.66 

43 37.06 

45 55.99 

66 35.83 



«. 
+.06 

-.09 

+.08 

.00 

+.01 
+.09 
-.02 
.00 
-.00 



Normal equation, a 7A(— 0. 040a^-0. 230a^— 1. 970e+7. 758=0 
Normal equation, 1 —0.005 —0.026 —0.226+0.801=0 
Adopted a„= +1*. iO a-= -0». 74 «= -0». 07 



Clock fast 48*. 88 at 7K 37. 



[Saint Louis, Mo., November 14, 1884. After signals. Observer, Pritchett] 



Name of star. 



^Pegasi.... 
CassiopesB 
<y Pegasi .... 
o- Androm . . 

w Androm . . 
3 Androm... 
i Androm... 
y Cassiopeas 
SPiscium... 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 



A 





4-0.36 


-1.66 


— .65 


1.92 


+-.42 


1.03 


-f .06 


-1.24 


+0.12 


+1.19 


+ .17 


L16 


+ .28 


1.09 


- .74 


2.01 


+ .52 


+1.01 



h, fn. 

8 09 



8. 
00.36 



8 



9 



23 34.04 

29 47.56 

34 47.76 

53 10.19 

55 33.88 

03 38.23 

12 11.06 

19 19.13 



8. 
+.01 

-.03 

-.02 

-.07 

+.16 
-.06 
.00 
+.02 
-.02 



Normal equation, 9. OAf+0. 190a^+0.350a^+l. 2IO0+6. 390=0 
Normal equation, 1 +0. 021 +0. 039 +0. 134 +0. 71 0=0 
Adopted a„=+e«. 69 a^=-\-0\ 50 «= -0». 07 

Clock fast 48". 74 at 8*. 78. 
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Table III. — Details of time work — Continued. 
[Saint Loais, Mo., November 15, 1881. Before signals. Observer, Pritchett.] 



Name of star. 



1) Aquarii . 
^ Pegasi . . 
1} Pegasi . . 
A Pegasi . , 
I Cephei . . 

Androm 
n Cephei . . 
«c Pisciam 

70 Pegasi .. 

1 Pisciam 




W. 



W. 
E. 



E. 



1.0 
1.0 
1.0 
1.0 
.9 

1.0 
.8 
1.0 
1.0 
1.0 



+0.03 
-f- .48 
+ .18 
+ .29 
-1.10 

-0.07 
—2.25 
+ .62 
+ .46 
+ .56 



+L00 
1.02 
1.15 
1.09 

+2. 42 

— L34 
3.81 
1.00 
1.02 

-1.00 



h. m. 8. 

6 48 14.88 

54 30 95 

56 24.27 

59 46.35 

7 04 24.14 

7 15 22.73 

23 02.75 

39 42.14 

42 00.07 

52 40.03 



Normal equation, 9. 7At+0. 59Ca^-0.230a^-0. 970c +8. 402=0 
Normal equation, 1 -f 0.061 —0.024 —0.100 +0.866=0 
Adopted a^=+0».80 a^=+0«.60 c=+0*.05 

Clock fast 48*. 90 at 7^. 26. 
[Saint Louis, Mo., November 15, 1884. After signals. Observer, Pritchett.] 



-.02 
+.01 
—.04 
—.03 
+.02 

—.06 
+.02 
+.09 
—.01 
+.03 



Name of star. 



^Pegasi 

fi Cassfopese 
y Pegasi — 
a Androm . . 



IT Androm . . 
< Androm... 
^Androm... 
y CassiopetB 



Clamp. 



E. 

E. 
W. 

W. 



Weight. 



1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 



+0.36 
- .65 
+ .42 
+ .06 

\ +0.12 

I + .17 

I + .28 

i - .74 



O 



—1.06 
L92 
1.03 

-1.24 

+1.19 
3.16 
1.09 

+2.01 



h. m. 8. 

8 05 14.45 

21 3&46 

25 61.72 

30 51.89 

8 49 14.23 
51 40.07 
59 42.47 

9 08 15.23 



Normal equation, 8. 0A(+0. 190a^— 0. 170a^+0. 200e+6. 850=0 
Normal equaUon, 1 +0. 024 —0. 021 +0. 025 +0. 856=0 



Adopted a^=+0«.69 



a,= +0'.74 



0=~O*.O7 



Clock fast 48*. 86 at 8^.66. 



—.01 
+.04 
+.05 
— sll 

+.03 
—.06 

+.05 
+.•1 
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Table III. — Details of time work — Continaed. 
[Saint Loais, Mo., November 16, 1884. Before aignala. Observer, Pritchett.] 



Name of star. 



1) Aqaarii 
1} Pegasi . 
A Pegasi . 
I Cephei . 

Androm 
ir Cephei . 
K Pisciam 

70 Pegasi . 

1 Pisciam 




Weight. 


A 

+0.63 


C 


( 




V 


1.0 


+ 1.0O 


h. m. 
6 44 


8. 

18.31 


8. 

+ .05 


1.0 


+ .18 


1.15 


52 


27.60 


—.03 


1.0 


+ .29 


1.09 


55 


49.67 


—.05 


.9 


-1.10 


+2.42 


7 00 


27.37 


+.03 


1.0 


-0.07 


-1.34 


7 11 


26.00 


—.01 


.8 


-2. 25 


3.81 


19 


05.60 


+.04 


1.0 


+ .62 


1.00 


35 


45.32 


-.03 


1.0 


+ .46 


1.02 


38 


03.34 


-.02 


1.0 


+ .56 


-1.00 


48 


43.29 


+.01 



Normal equation, 8. 7Ae+0. llOa^— 0. 230o^— 1. 990c+9. 298=0 
Normal equation, 1 +0.013 —0.026 —0.229+1.069=0 
Adopted a^=+0». 70 a^=+0\70 c=-0'.09 

Clock fast 48<. 08 at 1\ 23. 



[Saint Louis, Mo., November 16, 1884. After signals. Observer, Pritchett.] 



Name of star. 



^ Pegasi 

/3 CassiopesB 

Y Pegasi 

o- Androm. . . 



IT Androm... 
6 Androm... 
^Androm... 
y CassiopesB 
c Pisciam ... 



Clamp. 



Weight. 



C 



E. 

E. 
W. 



W. 



1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 



+-0.36 

- .65 
+- .42 

+- .06 

+-0.12 
+ .17 
+• .28 

- .74 
+• .52 



-1.06 
1.92 
1.03 

-1.24 

+-1.19 
1.16 
1.09 
2.01 

-fl.Ol 



h. m. 9. 

8 01 17.75 

17 41.56 

21 54.87 

26 55.20 

8 45 17.46 
47 43.19 
55 45.74 

9 04 1&41 
11 26.90 



V 



9. 

-I-.07 

+.02 
-.02 
-.02 

-.04 
-.23 
+.02 
-.03 
+.22 



Bull. 49< 



Normal eqnaUon, 9. 0A<-0.190a^+0.350a^+l. 2106+8. 790=0 
Normal eqnatlon, 1 —0.021 +0.039 +0.135+0.977=0 
Adopted a^= +0\ 60 a,=+0«. 70 c=— 0». 10 

Clock fast 48*. 00 at SK 65. 
(253) 
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Table III. — DetaiU of time work — Continued. 
(Sairt Lonis, Mo., December 15, 1884. Before signals. Observer, Pritchett] 



Name of star. 



Y Triangnll 

t GassiopesB 

f«Ceti 

y Ceti 

e Arietis 

oCeti 

P Persei 

2 H. Camelopardalis 




Weight. 



O 



j 



1.0 

.9 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 



-fO.ll 
-1.21 
+ .52 
+ .59 

-fO.33 
-f .58 
+ .01 
- .?> 



+ 1.20 
2.55 
1.01 

+ 1.00 

-1. 07 
1.00 
1.28 

-1.97 



h . tn. 8. 

8 29 59.33 

39 08.98 

41 30.93 

56 45.97 

9 12 01.70 
15 38.37 
17 11.53 
39 07.04 




Normal eqaation, 7. 9Ae+0. IZla^-^O. 210a^+-0. 185c +9. 204=0 
Normal eqaation, 1 +0. 017 +0. 027 +0. 023 -f 1. 165=0 



Adopted a^= +1«. 00 



a =+0«.88 



c=~0\ 10 



Clock fast 03V 20 at 9>>. 01. 



[Saint Louis, Mo., December 15, 1884. After signals. Observer, Pritchett.] 



Name of star. 



f Tauri 
/Tauri. 
S Persei 

7j Tauri 
e Persei 
c Persei 



Clamp. 



Weight 



E. 

E. 
W. 

W. 



1.0 
1.0 
1.0 

1.0 
1.0 
1.0 



A 





+0.50 


—1.01 


+ .45 


1.02 


- .23 


-1.48 


+0.28 


+1.09 


- .02 


1.30 


- .23 


+1.48 



h. 
9 



40 
43 
54 



4. 

14.48 
49.34 
02.02 



9 59 54.85 

10 09 23.26 

19 32.56 



8. 

-.01 
-.01 
+ .04 

-.01 
+-.02 
-.05 



Normal equation, 6. OAt+O. 720a^+0. OZOa^+0. 360c-f 5. 710=0 
Normal equation, 1 +0. 120 +0. 005 +0. 060 +0. 952=0 
Adopted a^=+0». 50 . a^=+l».02 c=-0».13 

Clock fast 03*. 07 at 9^. 96. 
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Table III. — Details of time work — ContinQed. 
(Saint Louis, Mo., December 18, 1884. Before signals. Observer, Pritobett.] 



Name of star. 



/ Piscinm.. 
V Androm . . 
v Piscinm.. 
o Piscinm.. 
e CassiopesB 

50 Cassiopeas 
y Androm.. 
a Arietis... 

f»Ceti 

f«Ceti 



Clamp. 



Weight. 



W. 



E. 



E. 



1.0 
1.0 
1.0 
1.0 
.9 

0.9 
1.0 
1.0 
1.0 
1.0 



C 



+0.58 

- .05 
+ .56 
4- .50 

- .92 

-1.77 
- .07 
+ .30 
+ .51 
+ .52 



+1.00 
1.32 
1.00 
1.01 

+2.21 

-3.32 
1.34 
1.09 
1.01 

-1.01 



20 
38 
44 
47 
54 



9. 

31.55 

40.84 
02.63 
54.36 
45.07 



8 02 15.12 

05 23.87 

09 13.48 

15 25.01 

30 31.12 



V 



a. 

+.05 

.00 
+.02 
—.14 
-.05 

+.07 
+.02 
-.05 
-.04 
+.12 



Normal equation, 9. 8A«+0. 762a^— 0. 333a^— 1. 119c+ll. 606=0 
Normal equation, 1 +0.078 —0.034 —0.114+1.184=0 



Adopted a = + 0«. 79 



a,=+0\59 



c=-0«.12 



Clock fast 51*. 24 at 1\ 95. 



[Saint Louis, Mo., December 18, 1884. After signals. Observer, Pritcbett] 



Name of star. 



yCeti 

/iCeti 

ijPersei 

e Arietis 

2 Arietis 

o Tauri 

2 H. Camelopardalis 
/Tauri , 



Clamp. 



E. 

E. 
W. 

W. 



Weight. 



1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 



A 


C 


+0.59 


-LOO 


+ .49 


LOl 


- .51 


L76 


+ .33 


-1.07 


+0.35 


+L06 


+ .61 


l.Ol 


- .71 


1.97 


+ .45 


+L02 



h. m,, 9. 

8 45 46.26 

47 09.14 

50 45.69 

9 01 01.95 



9 



Normal equation, 8.0Ae+0. 900a^+0. 600a^+0. 220c+9. 100=0 
Normal equation, 1 +0. 112 +0. 075 +0.027 +1. 137=0 



Adopted a =+0«.69 



a =+0».59 



c=-0».15 



13 25.14 

26 56.95 

28 07.80 

32 50.21 



9. 
-.01 

-.04 

-.02 

+.03 

-.02 
-.07 
+.02 
+.11 



Clock fast 51*. 25 at 9^ 12. 



(255) 



84 



LATITUDES AND LONGITUDES. 

Table III— Details of time work — Continued. 
[Saint Louis, Mo., Aagast 12, 1884. Observer, Pritchett] 



[BULL. 49. 



Name of star. 



aOphinchi 

«&Heroalis 

72 0phiuchi 

d XJnsd Minoris 



o Draconis 
y Lyrae . . - . 
^CygIli..., 




W. 

W. 
£. 

E. 



Weight. 



1.0 
1.0 
1.0 
.03 

.8 
1.0 
1.0 



A 





+ 0.45 


+ 1.03 


+ .22 


1.13 


+ .40 


1.02 


-12. 59 


+16.95 


- 0.68 


- 1.95 


+ .13 


1.19 


+ .21 


- 1 13 




h. m. $. 

8 02 44.80 

15 05.18 

34 67.79 

43 07.74 

9 22 28.17 
27 33.67 
58 55.17 



Normal equation, 5. 83At+0. 780a^— 0. 200a^— 0. 190c +6. 16 =0 
Normal equation,! +0.134 —0.034 —0.033 +1.056=0 

Adopted o^=+0». 85 o^=+0«.94 c=— 0'.43 

Clock fast 49*. 15 at 8>>. 92. 




[Saint Louis, Mo., August 12, 1884. Observer, Woodward.] 



Name of star. 



{ Draconis . 
67 Ophiuchi. 
o Herculis . 
m Serpentis 
X Draconis . 

£LyrsB .... 
i AquilsD . . 

6 Lyras 

T Draconis . 





0.8 
1.0 
1.0 
1.0 
0.5 

0.9 
1.0 
0.9 
0.4 



-0.57 


+1.83 


+ .59 


1.00 


+ .20 


1.14 1 


+ .67 


LOO 


-1.88 


+3.36 


-0.12 


-L39 


+ .43 


L19 


+ .02 


L27 


-1.95 


-3.45 



h. 

8 



m. 
24 

27 

36 

48 

56 



8. 

40.34 
58.05 
07.72 
23.31 
14.67 



9 



24 46.31 

33 0L23 

45 15.39 

50 42.19 




Normal equation, 7. 5Ae+0. o60a^— 0. 740a^+l. 320c+9. .575=0 
Normal equation, 1 +0.008 —0.069 +0.176+1.277=0 

Adopted ajp=+0». 85 a^=+0«.94 c=— 0».43 

Clock fast 49*. 14 at 9^ 04. 
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Table III. — BetaiU of time work — Continned. 
[Saint Louis, Mo., Aagnst 13, 1884. Obserrer, Prilchett] 



Xame of star. 



Clamp. , Weight. 



(DracoDis £. 

oHercalis I 

X Draconls ; £. 

^Cygni I ^y. 

^Sagitts 

*Cygni , W. 



0.8 
1.0 
0.5 

1.0 

1.0 

.8 



-0.57 
+ .20 
-1.88 

+0.21 
+ .37 
— .39 



c 


1 


t 


1 

1 


V 

• 


-1.83 


A. 
8 


m. 
20 


42.84 


9. 

-.23 


1.14 




32 


10.79 ' 


+.03 


-3.36 




52 


16.33 


+-25 


+ L13 


9 


55 


00.18 


-.04 


1.04 


10 


04 


46.34 : 


+.08 


+ 1.62 




21 


32.14 ' 


-.02 



Normal equation, 5. l^t—1. 196a^+0. 268a^— 0. 818c+6. 486=0 
Normal equation, 1 -0. 236 +0. 052 -0. 160 +1. 272=0 
Adopted a ^= +0-.96 a^=+l«.00 e=— 0».46 

Clock fiBist 49*. 16 at 9^ 40. 



f Saint Louis, Mo., August 13, 1884. Observer, Woodward.] 



Name of star. i Clamp. 

i 

I 

720phiuchi ; E. 

STJrsse Minoris I 

^Lyrse I E. 

JAquUfiB : W. 

•Cygni I 

I 

X Aquilffi j W. 



Weight 



1.0 

0.03 

1.0 

1.0 
0.9 
1.0 



+ 0.49 
—12.59 
+ .11 

+ 0.58 
— .30 



- 1.02 I 
16.95 i 

- L20 

+ 1.00 
L56 



+ .48 i + L02 



A. m. 9- 

8 31 00.83 

38 57.24 

9 14 50.75 

48 37.36 

10 02 17.03 

09 39.64 



Normal equation, 4. 93Ae+0. 2220^+0. 790a^+0. 696e+4. 815=0 
Normal equation, 1 +0.045 +0.160 +0.141+0.977=0 
Adopted o^=+0».96 a,=+l«.00 c=— 0».46 

Clock fast 49*. 11 at 9^. 54. 



—.02 
+.67 
-.01 

+.02 
+.04 
-.04 
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Tablb IIL — Details of time work — Continaed. 
[Saint Lonia. Mo., December 22. 1881. Observer, Prit«hett ] 



Name of star. 



«Caaaiope8B 

Y Androm 

C*Cetl 

y Arietia 

MCetl 

41 Arietia 

«Cetl 

^Peraei 

< Arietia 

2 H. Camelopardalia 
5 H. Camelopardalia 

i|Taari 

« Peraei 

ATanri 



Clamp. 



Weiisht. 


A 
-0.92 


C 
+2.21 


t 


V 


0.7 


h. tit. 
7 39 


a. 
01.46 


+.15 


0.9 


- .07 


1.84 


49 


40.49 


+.07 


1.0 


-f- .51 


1.01 


59 


41.40 


-.03 


1.0 


+ .32 


1.07 


8 25 


00.73 


-.10 


1.0 


+ .49 


+ 1.01 


31 


25.58 


.00 


1.0 


+0.23 


-1.12 


33 


54.26 


—.13 


1.0 


+ .58 


1.00 


48 


54.79 


—.08 


0.9 


- .04 


1.32 


53 


20.42 


-.04 


1.0 


+ .33 


1.07 


9 00 


54.71 


—.09 


0.8 


- .71 


1.97 


12 


23.50 


+.19 


0.5 


-1.64 


3.07 


30 


50.71 


-^.02 


1.0 


+ .28 1 


1.09 


33 


11.00 


—.10 


0.9 


- .02. 


1.30 


42 


39.50 


+.03 


1.0 


+ .46 


—1.02 


46 


48.85 


+.03 



•Normal equation. 12. 7At+0. 613a^+0. 430a^ -4. 026c+12. 313=0 
Norma] equation. 1 +0.048 +0.035 —0.388 + 0.970=0 
Adopted a^=+0».77 a^=40«.73 c=— 0».18 

Clock fast 51*. 10 at 8^ 80. 



[Saint Loaia, Mo., December 22, 1884. Observer. Woodward.) 



Name of star. 



50Cas8iopeae 

a Arietis 

fi Triaognii 

9 Arietis 

yCeti 

< Arietis 

p Persei 

6 Arietis 

/ Tauri 

8 Persei 

9 H. Camelopardalia 

f Persei 

Y Taari 



Clamp. 


Weight. 
0.5 


A 




1 


t 







W. 


-1.77 


+3.22 


h. m. 
7 46 


31.96 


». 

-.24 




1.0 


+ .30 


1.09 i 


53 


29.75 


-.06 




0.9 


+ .09 


1.21 ! 


55 


30.50 


—.09 




1.0 


+ .35 


1.06 ' 

1 


8 04 


30.28 


+.04 


W. 


1.0 


+ .59 


+ 1.00 


30 


02.50 


-.01 


E. 


1.0 


+ 0.33 


-1.07 


45 


17.90 


+.04 




0.9 


+ .01 


1.28 


50 


27.97 


+.06 




1.0 


+ .35 


1.06 


57 


41.06 


+.26 




1.0 


+ .45 


1.02 


9 17 


05.84 


+.07 




0.9 


- .23 


1.48 


27 


1&33 


+.08 




0.7 


— .77 


2.05 


39 


53.24 


-.10 




0.9 


+ .07 


1.23 


44 


00.78 


-.12 


E. 


1.0 


+ .41 


-1.04 


49 


31.39 


.00 



Normal eqaation. 11. 8Ae+0. 4360^^+0. 866a^— 3. 367c+9. 563=0 
Normal equation, I +0.037 +0.073 —0.285+0.811=0 

Adopted a^=+0«.77 a^=+0«.73 c=-0».18 

Clock fast 50*. 94 at 8\ 82. 
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DETAILS OF TIME WOBK. 

Table IlI.-~Dtlailt oj time work — ContiDDed. 

[R^nt Louia, If o.. Deotmbar 23. IBM. ObiarTBT, Prttchstt. J 



lf««ear«ar. 


Cli-nii.. 


Wd,M, 


- 




-I.M 
1.07 
1.0> 

l.!S 

+1.48 
I.Ot 
l.OB 

+ 1.07 


' 






E. 
E. 




+0.3S 

+ .fll 

— .21 

+ .M 

+ .07 

-0.33 
+ .38 
+ .30 
+ .OJ 

+ .32 


% 53 4s''57 
07 27. S8 
28 W.J8 
39 05. U 

10 03 49.27 
22 48.03 

30 07.83 

43 88.03 


.. 






', 


+ 
+ 


U9 

00 


3 n. CamelopardkUs 
















gCafaelopardalU 


t'k" 













Vonul sqiuitloii, 18.SAt'|-0.439a.+0.8Wa_— 
KDroul eqnBtioii, 1 +0.033 +0.06.1 — 

Adopted o„=+0".70 o,= +0-.M 

Clock slow ». 49 at 9>. 83. 



.400e— T.OTTsO 



(SaiDt Laais, Uo., December 23, 1881. Olwerver, Woodward.] 





^ 


/Tluiri 




















4 CamBlopardaiu 












(Aoris» 









i 10.81 

> 38.71 

1 GZ.U 

! 33.87 



Hormal eonatlon, 12.8Ae-0.18>a,+l.«»a,+4.S43c-B.9Sl~0 

Kormal eqnatlDD, 1 —0.015 +0,082 +0.315 —0,70*sD 

Adapted a„=+0-.7O b^=+0-.00 *=-0'.1S 

Clock Blow 8-, 73 at 10».0>. 
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LATITUDES AND L0S0ITUDE8. I 

Tablx III,— Dtfail* of lime wort— Continued. 

tUbnqatrqae. S. Hex.. Jal; 2. less. Belon aignats. ObMrrar, Woodward.) 



JlameoCstar. | Clamp. i WelebL 


,, i c 


1 


1 












10 3I.39 1 + 

35 2SI.05 + 
W «,13 + 


01 

IS 
22 

la 

OS 


(Boolda 




1 '■" 
W. 1.0 


+ .33 1 I.W 
--83 1 -l.«9 
+0.70 +1.01 
-l.M 3.28 
+ .10 +1.12 


Gr. aiW 













al aqoalion, T.OA(+0. J57«,-0.130o„-2.0«Sc+3.»7B=« 
»Ieqoi>tlDii. 1 +0.061 -0.019 -0.»S+0.5flS=C 



lAIbnqiurqae, M. Hex., Jnly % 1S8S. AflnalKDala. ObKrrer, Woodward.) 



SameotaUr. 


CUmp. i Weight 1 A 


c 








SHUa 


1.0 

W. ' 1.0 ■ 

E, , 1.0 

.« 

E. j 1.0 


+ .26 
+ .« 

+o.ai 
+ .« 




f Hncnlla 


















1 10 







' 


■ 


« M K:«g 


-."o» 


2S 20.85 


+.08 


37 07.24 




W 24.00 


+.12 


IT 03 57.74 


-.28 


08 37.38 


-.03 


10 28.92 


+.0» 



Normal eqaalioa, 8.6i(+I.T40o_+0.2»0o,+0.776ctR.3«4=0 

IToTmal equatioD, 1 +0.204 +0.038 +0. iia +0.813=0 

Adopted a.=-0'. 36 a,=-0-.S6 e-V.OO 

ChRmomelor tut T, Tl at IB>. 79. 
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Table III. — Details of time work — Contiuaed. 
[Saint Loais, Mo., November 14, 1884. Before signals. Observer, Pritehett.1 



Name of star. 



^Pegasi... 
i| Fegasi ..& 
A Fegasi ... 
t Cephei... 

• Androm. . 
V Cephei... 
K Pisoinm.. 
79Pega8i ... 
iPiscinm.. 



Clamp. 



W, 
E. 



Weight 



1.0 

1.0 

1.0 

.0 

1.0 
.8 
1.0 
1.0 
1.0 



A 





+0.48 


+L02 


+ .18 


1.15 


+ .20 


1.09 


-1.10 


+2.42 


-0.07 


-L34 


-2.25 


8.81 


+ .62 


1.00 


+ .46 


1.02 


+ .56 


-1.60 



6 58 26.83 

7 00 20.11 
03 42.34 
08 20.32 

7 19 18.68 

26 58.56 

43 37.96 

45 55.99 

56 35.83 



$. 
+.06 

-.09 

+.08 

.00 

+.01 
+.09 
-.02 
.00 
-.09 



Normal equation, a 7A«-0. 040»^-0. 230a^-l. 970«+7. 753=0 
Normal equation, 1 -0. 005 -0. 026 —0. 226 +0. 891=0 
Adopted •^=+1'. iO a^= -0«. 74 c= -0». 67 

Clock Cut 48". 88 at 7\ 37. 



[Saint Louis, Mo., November 14, 1884. After signals. Observer, Pritchett] 



Name of star. 



^Pegasi 

fi CassiopeiB 
^Pegasi .... 
•- Androm . . 

w Androm . . 
3 Androm... 
^Androm... 
y Cassiopes 
BPiaoinm... 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 



A 


C 


+0.36 


-1.66 


— .65 


1.92 


+ .42 


1.03 


+ .06 


-1.24 


+0.12 


+1.10 


+ .17 


L16 


+ .28 


1.09 


- .74 


2.01 


+ .52 


+1.01 



h. 

8 



m. 

09 



00.36 



25 34.04 

29 47.56 

34 47.76 

8 53 10.19 
55 35.88 

9 03 38.23 
12 11.06 
19 19.13 



Normal equation, 9. OAf+0. 190a^+0.350a^+l. 2IO0+6. 390=0 
Normal equation, 1 +0. 021 +0, 039 +0. 134 +0. 71 0=0 
Adopted a^=+e'. 69 a^=i-0: 50 «=-0». 07 

Clock fast 48". 74 at 8>>.78. 



». 
+.01 

-.03 

-.02 

-.07 

+.16 
-.06 
.00 
+.02 
-.02 
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Table III. — Details of time tcorfc— Continued. 
[Saint Lonis, Mo., Xovember 15, 1881. Before signals. Observer, Pritchett.] 



Kame of star. 



1} Aquarii . 
^ Pegasi . . 
II Pegasi . . 
A Pegasi . . 
I Cephei . . 

o Androm . 

V Cephei . . 

K Pisciam 

70 Pegasi .. 

t Pisciam 



Clamp. 



W. 




W. 
E. 



E. 



Weigiit. 



1.0 
1.0 
1.0 
1.0 
.9 

1.0 
.8 
1.0 
1.0 
1.0 



Normal equation, 9. 7A(+0. 5W:a^—0.230a^~-0. 970c+8. 402=0 
Normal equation, 1 -f 0.061 —0.024 —0.100 +0.866=0 
Adopted ay,=+0».80 a^s+O-.SO c=+0».05 

Clock fast 48*. 90 at 7i>. 20. 



j +0.03 


+1.00 


h, fn. 
6 48 


14.88 


-.02 


+ .48 


1.02 


54 


30 95 


+ .01 


+ .18 


1.15 


58 


24.27 


—.04 


+ .29 


1.09 


59 


46.35 


—.03 


-1.10 


+2. 42 


7 04 


24.14 


+.02 


-0.07 


-1.34 


7 15 


22.73 


—.06 


—2.25 


3.81 


23 


02.75 


+.02 


+ .62 


1.00 


39 


42.14 


+.09 


+ .46 


J. 02 


42 


00.07 


-.01 


+ .56 

1 


-1.00 

1 


52 


40.03 


+.03 



[Saint Louis, Mo., November 15, 1884. After signals. Observer, Pritchett.] 



Name of star. 



^Pegasi 

p Cassiopeae 
y Pegasi . . . . 

a Androm . . 

IT Androm . . 
£ Androm.., 
^Androm... 
y Cassiopes 



Clamp. 



E. 
W. 



W. 



Weight. 



1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 



A 





+0.36 


—1.06 


- .65 


L92 


+ .42 


1.03 


+ .06 


-1.24 


+0.12 


+1.19 


+ .17 


1.16 


+ .28 


1.09 


- .74 


+2.01 



h. tn. 8. 

8 05 14.45 

21 38.46 

25 51.72 

30 51.89 

8 49 14.25 
51 40.07 
59 42.47 

9 08 15.23 



s. 
—.01 

+.04 

+.05 

—.11 

+.03 
—.06 
+.05 
+.01 



Normal equation, 8. OAe+0. 190a^— 0. 170a^+0. 200e+6. 850=0 
Normal equation, 1 +0.024 —0.021 +0.025+0.856=0 



Adopted a =+0«.69 



a^=+0».74 



c=— 0«. 07 



Clock fast 48*. 86 at 8>>.66. 
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Table III. — Details of time work — Continaed. 
[Saint LoaU, Mo., November 16, 1884. Before signala. Observer, Pritchett.] 



Name of star. 



1) Aqaarii 
n Pegasi . . 
A Pegasi . . 
I Cephei . . 

o Androm . 

n Cephei . . 

K Pisciam 

70 Pegasi . . 

t Pisciam 



W. 
W. 



E. 



Weight. 


A 


C 


( 




V 


1.0 


+ 0.63 


+ 1.00 


h. m. 
6 44 


8. 

18.31 


9. 

+ .06 


1.0 


+ .18 


1.15 


52 


27.60 


-.03 


1.0 


+ .29 


1.09 


55 


49.67 


-.05 


.9 


-1.10 


+ 2.42 


7 00 


27.37 


+.03 


1.0 


-0.07 


-1.34 


7 11 


26.00 


—.01 


.8 


-2.25 


3.81 


19 


05.60 


+.04 


1.0 


+ .62 


1.00 


35 


45.32 


-.03 


1.0 


+ .46 


1.02 


38 


03.34 


-.02 


1.0 

1 


-H .:>S 


-1.00 


48 


43.29 


+.01 i 

1 



Normal equation, 8. 7Ae+0. llOa^— 0. 230o^~l. 990c+9. 298=0 
Normal equation, 1 +0.013 —0.026 —0.229+1.069=0 
Adopted a^=+0». 70 a^=+0».70 c=— 0'.09 

Clock fast 48\ 08 at 7'". 23. 



[Saint Louis, Mo., November 16, 1884. After signals. Observer, Pritchett.] 



Name of star. 



Clamp. 



^ Peg&fii — 
p CassiopesB 
Y Pegasi . . . 
a Androm.. 

ir Androm.. 
6 Androm.. 
< Androm.. 
y CassiopesB 
c Pisciam .. 




Weight. 


A 





t 




1 

V 


1.0 


+-0.36 


-1.06 


h. m. 
8 01 


9. 

17.75 


9. 

+.07 


1.0 


- .65 


1.92 


17 


41.56 


+.02 


1.0 


+ .42 


1.03 


21 


54.87 


-.02 


1.0 


+- .06 


-1.24 


26 


55.20 


-.02 


1.0 


+-0.12 


+1.19 


8 45 


17.46 


-.04 


1.0 


+ .17 


1.16 


47 


43.19 


-.23 


1.0 


+ .28 


1.09 


55 


45.74 


+.02 


1.0 


-.74 


2.01 


9 04 


1&41 


-.03 


1.0 


+ .52 


+1.01 


11 


26.90 


+.22 



Bull. 49- 



Normal equation, 9. 0Ae-0.190a^+0.350a^+l. 2106+8. 790=0 

Normal equation, 1 —0.021 +0.039 +0.135+0.977=0 

Adopted a^= + 0\ 60 <»« = + ^' ^0 c=— 0*. 10 

Clock fast 48*. 00 at 8^ 65. 
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Table 111,— Details of time work — Coutinued. 
[Aibaqaerque, N. Hex., July 14, 1885. Before signalfl. Observer, Woodward.] 




^ Urse Minoris 

^Bootis 

fiBootis 

^Cor.Bo^ , 

aCor.Bor 

a Serpentls .... 
K Serpen tis..... 
i XJnad Minoris 
c Cor. Bor 



Clamp. Weiglit. 



E. 

E. 
W. 



W. 



0.4 
.9 
.9 

1.0 

1.0 
1.0 
1.0 
.3 
1.0 



-2,40 

- .13 

- .06 
+ .11 

+0.16 
+ .48 
+ .30 
-3.32 
+ .15 



G 



-3.77 
1.32 
1.26 

-1.15 

+ 1.12 
1.01 
1.05 
4.87 

+ 1.12 



t 




V 


h. fn, 

14 51 


07.89 


-.39 


57 


42.48 


+.05 


15 20 


14.65 


+ .19 


23 


11.06 


+ .01 


15 29 


54.94 


-.01 


.'i8 


42. 23 


+ .03 


43 


39.77 


+.03 


48 


17.52 


+.09 


52 


55.37 


-.14 



Normal equation, 7. SAt-l. 021o^+0. 094a^+0. 781c-0. 059=0 
Normal equation, 1 -0.136 +0.013 +0.104 -0.C08=0 
Adopted aip= + 0«.51 a^=+0«.51 c= + 0«.02 

Chronometer fasc 3*. 93 at 15^.48. 



[Aibaqaerque, N.Mex., July 14, 1885. After signals. Observer, Woodward.] 



Name of star. 



< Opbiacbi 

r Herculis 

i)Draconis 

^ Herculis 

^Opbiachi 

Gr.2377 

K Opbiucbi 

« UrssB Minoris 

fiOpbiacbi 

^Draconis 

5 Herculis 



Clamp. 



W. 



W. 

E. 



E. 



Weight. 


A 


C 


1.0 


+0.64 


+ 1.00 


.0 


— .29 


1.45 


.7 


— .95 


2.11 


1.0 


+ .25 


1.08 


1.0 


+ .72 


+1.02 


.8 


—0.68 


-1.84 


1.0 


+ .44 


1.01 


.1 


-5.41 


7.38 


1.0 


+ .80 


1.04 


.6 


—1.25 


2.44 


1.0 


+ .19 


—1.10 



h. 
16 



16 



17 



Normal equation, 9. lAt+0. eSia^—0. 405a^ -0. 942c+7. 978=0 
Normal equation, 1 +0.075 -0.044 -0.104+0.877=0 



Adopted a =+0«. 47 



o = +0«. 47 



e=0'.OO 



Chronometer fast 3*. 89 at 16^. 67. 



(264) 



in. 
12 


20.38 


—.06 


16 


23.14 


+.10 


22 


32.39 


—.21 


25 


22.66 


.00 


30 


56.03 


+ .05 


43 


13.38 


—.08 


52 


19.67 


—.08 


57 


56.93 


+ .07 


03 


53.42 


—.11 


08 


34.43 


+ .13 


10 


25.05 


+.25 
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Table III. — Details of time work — Continaed. 
[Albaqnerqae, N. Mex., July 15, 1885. Before si^^als. Observer, Woodward.] 



Name of star. 



^Lib^SB 

I Draconis . 
v^Bootis.... 
aCor. Bor.. 

P Serpentis 
Draconis. 
^Ophiuchi. 
c Ophincbi . 



Clamp. 



W. 



W. 
E. 



E. 



Weight. 



1.0 
.8 
.9 

1.0 

1.0 

.8 

1.0 

1.0 



A 


C 


+0.70 


+ 1.01 


- .81 


1.96 


- .14 


1.33 


+ .16 


+ 1.12 


+0.34 


-1.04 


- .78 


1.93 


+ .62 


1.00 


+ .64 


+ 1.00 



h. 
15 



10 



8. 

55.44 



22 27.17 
26 53.31 
29 54.86 



15 40 


59.11 


+.12 


59 


49.82 


-.03 


16 08 


25.77 


-.04 


12 


20.80 


-.11 



«. 
+.04 

+.07 

-.02 

+.01 



Normal eqnation, 7. 5A«+0. 086a,^+0. 976a^+0. 311c+6. 523=0 
Normal equation, 1 +0.012 +0.130 +0.041+0.870=0 
Adopted o^=-0M4 o^--0.14 c=+0«. 12 

Chronometer fast 3*. 85 at 15>>. 69. 



[Albaqnerque, N. Mex., July 15, 1885. After signaiS. Observer, Woodward. J 



Name of star. 



T Herculis 

If Draconis 

^ Hercnlis 

A Draconis 

1) Herculis 
Gr. 2377. 
K Ophiuchi 
c Hercnlis 



Clamp. 



E. 

E. 
W. 

W. 



Weight. 



0.9 
.7 

1.0 
.6 

0.9 

.8 

1.0 

1.0 



A 





—0.29 


—1.45 


— .95 


2.11 


+ .25 


1.08 


—1.66 


-2.79 


—0.09 


+1.29 


- .68 


1 84 


+ .44 


1.01 


+ .08 


+1.17 



h. m. 8. 

16 16 22.81 

22 31.97 

25 22.72 

28 18.28 

16 39 03.23 

43 12.57 

52 19.77 

55 59.54 



Normal eqnation, 6. 9At-l. 612a^— 0. 105a^-0. 723e+4. 983=0 
Normal equation, 1 -0. 234 -0. 015 —0. 105 +0. 722=0 
Adopted a^=-0«.21 a^=— 0».21 c= + 0*.08 

Chronometer fast 3«. 77 at 16^. 60. 



t; 



8. 

-.01 

.00 

-.07 

+.11 

+.10 
-.13 
-.08 
+.09 
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Tablb m—DttmiU #/ ttJM ■wt^CootiBoed. 



[Albaqaeniaew X. M#x.. JoIt 19. 1£8Sl 



1 


af star. 


CLiBp. 


Wei^t. 


A 


C 




C 


• 
1 


V 


« Librae . 




W. 


L4 
.4 

1.4 

1.4 

.5 

L4 

1.0 
1.) 
1.4 

i.e 

.3 

LO 

.* 


-i>4L»4 
-£40 
-r .45 

-r .70 

-L» 

- .11 

-^4.14 
-r .48 
^ .» 
^ .51 
-X32 
« .15 

— .T» 


-rl.#t 
3LT7 
1.14 
1.41 

-«L15 

-L12 
1.41 
1.43 
1.4D 
4.8T 
1.12 


14 

15 

15 


44 

51 
57 
14 

34 
8 

» 
38 
43 
45 
48 
52 
99 


9. 

85. 8S 

•L27 ; 

25.88 : 

53.98 

57.34 

53.98 
4L4* 
3&83 
14L33 
15.13 
54.58 
48.97 


—.03 


8 UnKlIiB 


oni...... ..- 




—.05 


v S<Mpii ..^ 






+.08 
-.07 
—.15 


p libm ..^ 


... 


' p Car. Bar . 




^ 


-t-.lO 
—.05 


m. Cat. Bar . . 




E. 


«Serpeattt. 
c Strpmtii 
c Serpestia. 
CUiaJfrMn 






—.05 






—.06 






+.03 
+.07 
—.01 


iris --- 




= « Car. Bar.. 










K. 


+.11 











«i|u»:ioii. XL aA<^4L 41i:«^-4l «ai«^-4L fS:c r I& 9(2r=0 
eqiuKko. I ->4l4m -4. MS -t.fOS -f 1.725=4 
Adapted •^=-fr-*7 m^=-P^.ii: c=-r^.» 

ChroaoBBeter tttd 2*. 74 at 1^. 4Sl 



[Altefwrqae. X. Mex.. Jolj 19. l»Sk After ai^uXa. Obaerrcr. Waodvsrd.] 



of star. 



4 

jPHowlia. 

ADraeuBia. 

4 

C. 



equation. 7. OAt -4. 431a^-^ llC^^-f. 43$r— 4. :SS=4 
N«emal ^quSkiB. 1 -«.«» -4l415 -4L«6a ^4l«4=0 
AA9pt<d «,=r.44 •^=XW r=-r^.23 

Ohrvcoaettfr £a»t 2*, 47 at 14*.43L 



CUaap. 


Weight. 


Jl 


C 




C 


1 


1 


C 


4.7 


-4L95 


-•11 


k. 
14 


22 


31.07 






1.0 


-r .25 


l.CI» - 




25 


2L88 


+.12 




.4 


—1.58 


;.79 




S 


17.78 


+.13 


E. 


1.4 


^ .72 


-L«2 




30 


55l17 


-.13 


W. 


4.9 


-*.« 


-rl.» 


14 


39 


02.08 


+ 28 




.S 


- .4S 


L^t 




43 


1L21 


-.17 




1-4 


— .44 


1.41 




52 


1«L47 


—.02 


\r. 


1.* 


- .ftJ 


^1.17 




55 


5&11 


-.03 
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Table III — Details of time work — Continaed. 
f Saint Loaii), Mo., Jal^ 2, 1885. Before signals. Observer, Pritchett.] 



Name of stor. 



^ Cor. Bor 

v* Bootis 

a Cor. Bor 

p Serpentis 

icSerpentis 

< Ursffi Minoris 

e Cor. Bor 

Or. 2320 

cr Cor. Bor 

19 TJrssB Minoris 

y Heroalis 

^Hercalis 

<r Hercnlis 



Clamp. 



E. 



E. 



W. 



Weight. 



1.0 
1.0 
1.0 
1.0 
1.0 
.7 

1.0 
.9 
1.0 
.8 
1.0 
1.0 
1.0 



+0.19 

- .06 
+ .22 
+ .40 
-f .36 
-3.10 

+0.22 
-1.32 
+ .09 
-2.55 
+ .35 
+ .31 

- .10 



O 



-1.15 
1.33 
1.12 
1.04 
1.05 

-4.87 

+1.12 
2.68 
1.21 
4.18 
1.06 
1.08 

+ 1.36 



8 



9 
9 



m. 
39 

42 

45 

56 

59 

04 

08 
21 
26 
29 
32 
40 
46 



01.71 
43.48 
44.62 
46.77 
27.29 
01.47 

41.84 
50.45 
11.76 
55.88 
39.43 
03.83 
09.85 



9. 

-.04 
—.11 
+.03 
+.09 
+.05 
.00 

-.04 
+.09 
+.06 
-.K 
+-.03 
+.06 
-.09 



Normal equation, 12. 4At— 1. 060a^— 2. 358a^+2. 478e+26. 686=0 
Normal equation, 1 —0. 085 —0. 190 +0. 201 + 2. 1S2=0 



Adopted a„=— 0«.oG 



a.=— 0«. 28 



c=— 0".23 



Clock fast I- 04«. 20 at 9^. 19. 



[Saint Louis, Mo., July 2, 1885. After signals. Observer, Pritchett.] 



Name of star. 



K Ophiachi 
e Herculis 
d Herculis 
^ Draconis 
6 Herculis. 

aOphiuchi 

t Herculis . 

II Herculis , 

9 Herculis . 

35 Draconis 

72 Ophiuchi, 



Clamp. 



W. 



W. 
E. 



E. 



Weight. 


A 


O 


t 


V 


1.0 


+0.49 


+1.01 


h. m. 8. 
10 07 56.47 


8. 

-.13 


1.0 


+ .15 


1.17 


11 35.66 


+.07 


1.0 


+ .10 


L20 


13 03.64 


+.07 


.9 


-1.12 


2.44 


24 '07.41 


+.03 


LO 


+ .26 


+1.10 


25 58.48 


+.01 


LO 


+0 45 


-1.02 


10 45 12.47 


.00 


1.0 


- .19 


L44 


51 48.41 


+.03 


1.0 


+ .21 


1.13 


57 32.00 


+.01 


1.0 


+ .03 


1.26 


11 07 5L32 


+.06 


.8 


-2. 75 


4.44 


10 08.28 


-.05 


1.0 


+ .49 


-1.01 


17 25.30 


-.06 



Normal equation, 10. 7Ae— 0. 008a^— 1. 210a^— 2. 736c+23. 181=0 
Normal equation, 1 —0. 001 —0. 113 —0. 256 + 2. 166=0 



Adopted a =— 0«.5O 



a =-0«.42 

C 



c=-0-.16 



Clock fast l™ 04*. 25 at 10>>. 68. 
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Table 111— Details of time work — CoDtinned. 
[Saint Loais, Mo., July 6, 1885. Before signals. Observer, Pritchett] 



Name of star. 



/iCoT.Eor 

v^ Bootis 

aCor. Bor 

p Serpentis 

K SerpentU .... 
< UrssB Minoris 

c Cor. Bor 

<r Cor. Bor 

19 Ursas Minoris 

y Hercnlis 

^Hercolis 

<r Hercnlis 



I I 

Clamp. ! Weight. ! 



E. 



O 



E. 
W. 



W. 



! 1.0 


+ 0.19 


1 

-1.15 ! 


8 


m. 
23 


22.44 


+ .09 


; 10 


, .06 


1.33 




27 


04.10 


—.06 


1.0 

1 


1 + .22 


1.12 




30 


05.34 


—.04 


1 1.0 


1 + .40 


1.04 




41 


07.40 


-.04 


; JO 


i H- .36 


1.05 , 




•i3 


47.87 


+.01 


I 


' .-3.10 


-4.87 1 




48 


21.57 


—.01 


! 1.0 


+0.22 


+ 1.12 1 


8 


53 


02.47 


-.13 


1 1.0 


+ .09 


1.21 


9 


10 


32.41 


+.16 


.8 


'■ -2.55 


4.18 ; 




14 


15.65 


.00 


1.0 


1 + .35 


1.06 ! 




17 


00.01 


+.02 


1 1.0 


i + ..31 


1.08 , 




25 


24.40 


+.01 


1 1.0 

i 


i -.10 


1 +1.36 

1 




30 


30.39 


—.•8 



Normal equation, 11. 5At— 1. 060a^— 1. 170o^+0. 075c+27. 231=0 
Normal equation, 1 —0.092 —0.102 +0.007+2.368=0 

Adopted a„=— 0«.42 «.=— 0«.38 c=-0'.2l 



Clock fast 1" 08*. 45 at 8i>. 93. 



[Saint Louis, Mo., July 6, 1885. After signals. Observer, Pritchett.] 



Name of star. 

1 
1 


Clamp. 


"Weight. 


A 





1 
t 


9 
1 


I 

K Onhinchi ............ 


W. 

W. 
E. 

E. 


1.0 
1.0 
1.0 
.9 
1.0 

1.0 
1.0 
1.0 

.9 
1.0 

.8 
1.0 


+0.49 
+ .15 
+ .10 
-1.12 
+ .26 

+0.45 
- .19 
4- .21 
-1.81 
+ .03 
-2.75 
+ .49 


+1.01 
1.17 
1.20 
2.44 

+1.10 

-1.02 
1.44 
1.13 
3.27 
1.26 
4.44 

-1.01 


h. in. 8. 
9 52 JL7.29 

55 56.32 

57 24.29 

10 08 28.10 

10 19.18 

10 29 33.17 
36 08.98 
41 52.57 
43 53.45 
52 11.97 
54 28.76 

11 01 46.02 


I 

8. 
.00 


# TTArr.nlifi 


+.01 
4-. 01 


d Herculis 


i Draconia ................ 


+.01 
.00 


i Heruulis 


a Onhiuchi .....•••...•.... 


+.04 


t Herculis 


—.03 


K Herculis. ................ 


—.07 


i& Draconis ................ 


—.03 


Hercnlis ................. 


+.07 


35 Draconia ................ 


—.04 


72 Onhinchi 


+.03 







Normal equation, IL 6Ae-0. 00Sa^-~.2. 839ag— 5. 679c+27. 780=0 

Normal equation, 1 -0.001 —0.245 —0.490 + 2.395=0 

Adopted a»=— 0». 41 »«=— 0«- *0 c= -0«. 20 

Clock fast 1" 08*. 59 at 10». 13. 
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Table III — DetaiU of Ume work — Continued. 
[Saint Lonis, Mo., July 7, 1885. Before signalB. Obeerver, Pritchett] 



Name of atar. 



^Co^. Bor 

yiBootds 

a Cor. Bor 

^ SerpeuUs 

«e Serpentia 

< Ursffi Minoria . . 

c Cor. Bor 

<r Cor. Bor 

19 Urs® Minoria*. 

yHerouliB 

^Hercalia 

<r Hercolia 



Clamp. 



E. 



E. 



W. 



Weight. 



1.0 
1.0 
1.0 
1.0 
1.0 
.7 

1.0 
1.0 
.8 
1.0 
1.0 
1.0 



A 





+0.19 


—1.15 


— .06 


1.33 


+ .22 


1.12 


+ .40 


1.04 


+ .36 


1.06 


• -3. 10 


-4.87 


+0.22 


+1.12 


+ .09 


1.21 


-2.66 


4.18 


+ .35 


1.06 


+ .31 


1.08 


- .10 


+L36 



h. 
8 



8 
9 



m. 
19 

23 

26 

37 

39 

44 

49 
06 
10 
13 
21 
26 



9. 

27.42 
09.23 
10.37 
12.46 
52.96 
26.67 

07.48 
37.50 
20.54 
06.14 
29.54 
35.61 



V 



9. 

—.03 
-^03 
+.08 
+.03 
-.03 
+.01 

-.16 
+.10 
+.02 
-.02 
+.02 
+.02 



Normal equation, IL BAt-l, 060a^-l. 170a„+0. 075e+27. 632=0 
Normal equation. 1 —0.092 •:-0.102 +0.007 +2.402=0 
Adopted a^=— 0«.61 a^=— 0«.37 o=— 0".22 

Clock fast 1- 09". 49 at 8^. 87. 



[SaintLonis, Mo., Jnly7,1885. After signala. Obserrer, Pritchett.] 



Name of atar. 



leOphinohi 

• Hercolia 

dHeroolis 

^Draoonia 

ftHeroolis 

aOphinchi ._. 

«Heronli8 

fi Hercolia 

^Draoonia , 

# Hercolia /. 

351>raoonia 

720phiochi 



Clamp. 



W. 



W. 

E. 



"Weight. 



1.0 
1.0 
1.0 
.9 
LO 

1.0 
1.0 
1.0 

.9 
1.0 

.8 
1.0 



A 





+0.49 


+1.01 


+ .16 


1.17 


+ .10 


1.20 


-1.12 


2.44 


+ .26 


+1.10 


+0.46 


-1.02 


— .19 


1.44 


+ .21 


1.18 


—1.81 


3.27 


+ .03 


1.26 


-2.76 


4.44 


<+ .49 


-1.01 



h. fn. 8. 

9 48 22.31 

62 01.29 

63 29.30 
10.04 33.01 

06 2419 

10 26 88.15 

82 13.97 

87 67.68 

89 68.66 

48 17.07 

60 33.84 

67 61.16 



-.05 
-.05 
+.07 
+.04 
-.04 

-.07 
-.12 
-.04 
+.08 
+.08 
-.01 
+.06 



Normal equation, 11. 6Ae-0. 008a„-2. 839a^-5. 6790+27. 216=0 
Normal equation, 1 -0.001 -0.246 -0.490 + 2.348=0 
Adopted a„=-0«.66 



a,=-0«.48 



«-- 0>.17 



Clock fiMt 1" 09*. 54 at 10^. 88. 



Ball. 49. 
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Table III — Details of time work — Continued. 
[Saint Louis, Mo., July 8, 1885. Before signals. Observer, Pritchett] 



Xame of star. 



i9Cor.Bor 

yiBootis.. 

aCk)r.Bor 

iffSerpentis 

ic Serpentis ....... 

^nrs» Minoris... 

€ Uor. Bor 

trCor. Bor 

19 UrssD Minoris... 

y Herculis * 

jffHercnIis 

er Herculis 



Clamp. 



E. 



E. 



W. 



Weight. 



1.0 
1.0 
1.0 
1.0 
l.C 
.7 

1.0 
1.0 
.8 
1.0 
l.O 
1.0 



A 





+0.19 


-1.15 


— .06 


1.33 


+ .22 


1.12 


+ .40 


L04 


+ .36 


1.05 


—3.10 


—4.87 


+0.22 


+1.12 


+ .09 


1.21 


—2.55 


4.18 


+ .35 


1.06 


+ .31 


1.08 


- .10 


+1.36 



h. tn. 

8 15 

19 
22 
33 
35 
40 



9, 

32.47 
14.23 
15.86 
17.54 
58.02 
31.23 



8 
9 



45 12.50 

02 42.39 

Oflb 25.18 

09 10.09 

17 24.54 

22 40.48 



—.04 
—.04 
—.01 
H-.06 
—.02 
—.04 

—.05 
+.08 
—.02 
—.01 
+.06 
—.02 



STormal equation, 11. 5Ae— 1. 060a^— 1. 170a^+0. 075e+37. 645=0 
Normal equation, 1 —0. 092 —0. 102 +0. 007 + 3. 273=0 

Adopted a-_=-0».66 a-=-0».51 c=— 0».17 



Clock fast 1" 10*.38 at 8^80. 



[Saint Lonis, Mo., July 8, 1885. After signals. Observer, Pritchett.] 



Name of star. 



Clamp. 



K Ophiuchi 
e Herculis 
d Herculis 
^ Draconia 
5 Herculis 

a Ophiuchi 

I Herculis 

II Herculis 

^Draoonis 

Herculis 

35 Draconis 

72 Ophiuchi 



W. 



W. 
E. 



E. 



Weight. 



1.0 
1.0 
1.0 
.9 
1.0 

1.0 
1.0 
1.0 

.9 
1.0 

.8 
1.0 



A 





+0.49 


+1.01 


+ .15 


1.17 


+ .10 


1.20 


-1.12 


2.44 


+ .26 


+1.10 


+0.45 


—1.02 


— .19 


1.44 


+ .21 


1.13 


—1.81 


3.27 


+ .03 


1.26 


-2.75 


4.44 


+ .49 


-1.01 



h. 

9 



10 



10 



m. 
44 

48 

49 

00 

02 

21 
28 
34 
|6 
44 
46 
53 



9. 

27.49 
06.39 
34.42 
37.77 
29.34 

43.34 
19.03 
02.70 
03.23 
22.06 
38.25 
56.27 



Normal equation, 11. OAt-0. 008a^— 2. 839a^— 5. 679e+37. 664=0 
Normal equation, 1 -0.001 -0.245 -0.490 + 3.247=0 
Adopted a„=-0«. 73 a^=-0».63 c=-0».19 

Clock fast 1» 10*. 49 at 10». 31. 
(270) 



9. 
—.01 

.—.02 
+.04 
—.07 
+.02 

+.02 
—.02 
—.08 

+.11 
+.05 
-.04 
+.04 
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Table III — Details of time work — Continued. 
[Saint Louis, Mo., July 14, 1885. Before signals. Observer, Pritcliett.] 



Name of star. 



^Serpentis .... 

(UrseMinoris 
cCor. Bor...... 

yHercnlis .... . 

ijDraconia 

^HercnIi8 

o-Heronlis 

i}Herciilis ..... 
icOphiaohi-.... 

cHercnlis 

c T7rs» Minoria 
aHerculifl 



Clamp. 



W. 



W. 
E. 



E. 



Weight. 



1.0 
.7 
LO 
LO 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
.6 
1.0 



A 





+0.40 


+1.04 


—3.10 


4.87 


+ .22 


1.12 


+ .35 


1.06 


-.88 


2.11 


+ .31 


1.08 


— .10 


+1.36 


-0.01 


-1.29 


+ .49 


1.01 


+ .15 


1.17 


-5.09 


7.38 


+ .42 


-1.03 



h. m. 8. 

8 09 49.23 

17 03.29 

21 43.90 

45 41.70 

51 14.83 

58 05.75 

59 11.81 

9 07 48.69 
20 58.36 
24 37.35 
26 27.76 
38 06.26 



8. 

—.02 
+.04 
+.02 
+.24 
-.24 
-.06 
+.03 

+.05 
-.03 
-.01 
+.06 
-.04 



Normal equation, 11. 3At— L 820a„— 2. 004a^+2. 251e+46. 174=0 
Normal equation, 1 —0.161 —0.177 +0.199 + 4.086=0 
Adopted a^=— 0«.65 a,=— 0».60 «=— 0".14 

Clock fast 1» 17>. 27 at 8». 85. 



[Saint Louis, Mo., July 14, 1885. After signals. Observer, Pritohett.] 



Name of star. 



a Ophinchi 
cHerculis 
|ft Herculis 
y Draconis 

aLyne.... 
110 Herculis 
^Lyr8^ ... 
oDraconis 
Y LyrsB ... 
^ Aquile.. 



Clamp. 



E. 

E. 
W. 



W. 



"Weight. 



1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
LO 
LO 
LO 
LO 



A 





+0.45 


-L02 


- .19 


L44 


+ .21 


L13 


- .36 


-L61 


0.00 


+L28 


+ .33 


L07 


+ .11 


L19 


- .69 


L96 


+ .18 


L19 


+ .43 


+L03 



h. m, 8, 

9 58 14.69 

10 04 50.48 

10 34.08 

22 80.68 



11 



01 
09 
14 
17 
23 



3L43 
10.66 
16.88 
56.55 
03.99 



28 32.18 



+.09 
-.01 
-.05 
+-.05 

-.14 
+.10 
-.04 
+.08 
+.04 
-.U 



Normal equation, 10. OAe+0. 110^^+0. 310a^+2. 520e+4 670=0 
Normal equation, 1 +0.011 +0.031 +0.252+0.467=0 
Adopted a^=-0«.75 a^=-0».82 c=-0«.19 

Clock fast 1- 17>. 89 at 10». 82. 
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Table III — Details of time trorJ(^-ContinaecL. 
(Saint Louis, Mo., July 16, 1885. Before signals. Observer, Pritchett] 



Name of star. 



xSeipentis .... 
i ITrssd Minoris 

c Cor.Bor 

a Cor. Bor 

19 Ursffi Minoris 

YHercnlis 

p Hercnlis 

'<r Hercolis 

1} Hercnlis 



Clamp. 



W. 



E. 



E. 



Weight. 



1.0 

.7 
1.0 
1.0 

0.8 
1.0 
1.0 
1.0 
1.0 



A 





+0.36 


+1.05 


-3.10 


4.87 


+ .22 


1.12 


+ .09 


+L21 


-2:55 


-4.18 


+ .35 


1.06 


+ .31 


1.08 


- .10 


1.36 


- .01 


-1.29 



h. m. 9. 

8 08 34.90 

18 08.58 

17 49.05 

35 18.84 

8 38 00.17 
41 46.26 
60 10.64 
65 16.51 

9 03 4&79 



9. 
-.04 

+.04 

.00 

+.06 

.00 
+.02 
+.03 
—.05 
-.01 



Normal equation, 8. 5Ae— 1. 500a^— 1. 490a^— 1. 345e+l& 015=0 
Normal equation, 1 -0.176 -0.176-0.158+2.119=0 



Adopted a =— 0».63 



a,=— 0-.47 



c=-0«.16 



Clock fast 1- 18>. 33 at 8^ 50. 



[Saint Lonis, Mo., Jnly 15, 1885. After signals. Observer, Pritchett.] 



Name of star. 



c ITrss Minoris. 

a Hercnlis 

IT Hercnlis 

aOphinchi 

t Hercnlis 



It. Hercnlis . 

^ Draconis . 

e Hercnlis . 

72 Ophinchi. 

o Hercnlis . 



Clamp. 



B. 



E. 
W. 



W. 



Weight. 



0.6 
1.0 
1.0 
1.0 
1.0 

1.0 
.9 
1.0 
1.0 
1.0 



A 


C 


—6.09 


—7.38 


+ .42 


1.03 


+ .04 


1.25 


+ .46 


L02 


— .19 


—1.44 


+0.21 


+1.13 


— L81 


3.27 


+ .03 


1.26 


+ .49 


LOl 


+ .20 


+1.14 



A. fn. 9, 

9 22 32.85 

34 11.49 

35 49.08 
64 19.79 

10 00 65.60 



10 



06 39.61 

08 40.60 

16 59.03 

26 33.15 

27 42.23 



+.02 
+ .02 
+.01 
—.04 
+.03 

—.09 
—.03 
+.07 
+.02 
.00 



Normal equation, 9.5AI—2.334a^—0.699a„—1.686e+39. 781=0 

Normal equation, 1 —0.246 —0.074 —0.177 + 4.188=0 

Adopted a^=— 0«.63 a^=— 0«.56 c=— 0».17 

Clock ftwt 1" 18>.40 at 10^.00. 
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Table III — Details of Ume toorfc— Continued. 
[Saint Louis, Mo., July 19, 1885. Before signals. Observer, Pritchett.] 



iOl. 



Name of star. 



^ Serpentis .... 
K Serpentis .... 
i nrs£B Minoris 

c Cor.Bor 

aCor.Bor 

19 TTrssB Minoria 

yHercnlis 

^ Hercnlis 

o-Hercnlia 

1} Hercnlis 

49 Hercnlis 

«eOphinchi 



Clamp. 



E. 



E. 



W. 



Weight. 



LO 
1.0 
.7 
1.0 
1.0 

0.8 
1.0 
LO 
LO 
LO 
LO 
LO 



A 





+0.40 


-L04 


+ .36 


LOS 


—3.10 


4.87 


4- .22 


L12 


+ .09 


-Lil 


—2.55 


+4.18 


+ .35 


L06 


+ .31 


LOS 


— .10 


L36 


— .01 


L29 


+ .41 


L04 


-f .49 


+L01 



7 



8 



8 



m. ». 
14.82 



50 
52 
57 
02 
19 



55.22 
27.83 
09.35 
89.30 



23 2L44 

26 07.24 

34 3L67 

39 37.52 

48 09.67 

56 02.68 

9 01 24.58 



+.03 
—.10 
+.03 
—.05 

+.17 

+.09 
—.07 
+.01 
—.09 
—.16 
+.13 
+.03 



Normal eqnation, IL 5At— 1. lOOa^— 0. 590a^+2. 355e+30. 559=0 
Normal eqnation, 1 —0. 096 —0. 051 +0. 205 + 2. 657=0 



Adopted a„s=— 0". 62 



a^=— 0". 59 



c=— 0». 13 



Clock tBSt 1- 22^.72 at 8>>.4L 



[Saint Looia, Ho., Jnly 19. 1885. After signals. Observer, Pritobett] 



Name of star. 



e TJrsse Minoris 

aOpbinohi 

t Hercnlis 

^Ophinchi 

ft Hercnlis 

Hercnlis 

109 Hercnlis 

xDraconis 

110 Hercnlis 

p Lyne 

£Lyne 



Clamp. 



W. 



W. 
E. 



E. 



"Weight. 



0.6 
LO 
LO 
LO 
LO 
LO 

LO 
.9 
LO 
LO 
LO 



—5.09 
+ .45 

— .19 
+ .56 
+ .21 
+ .03 

+ .31 
— L88 
+ .83 

+ .11 

— .12 



O 



+7.38 
L02 
L44 
LOO 
L13 

+L26 

— L08 
3.36 
L07 
L19 

— L39 



9 



10 



m. 
06 

38 

45 

46 

51 

01 



9. 

55.22 
40.91 
16.51 
5L35 
00.26 
19.55 



10 27 44.62 
32 03.03 
49 35.99 
54 42.31 

11 00 41.43 



Normal equation, 10. 5Ae— 1. 994a^— 1. 062a^— 2. 524e+26. 912=0 
Normal equation, 1 —0.190 —0.101 —0.240*+ 2.563=0 
Adopted a^=— 0«. 53 »«=— 0". 62 e=— 4)'. 11 

Clock fast 1- 22*. 70 at 10». 21. 
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». 

+.04 
+.16 
—.07 
+.07 
—.18 
+.03 

+.03 
— *18 
+.02 
.00 
+.08 
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Table III — Details of time work — Continned. 
(Saint Lonis, Mo., June 10, 1885. Before signals. Observer, Pritohett.] 



[BULL. 49i 



Name of star. 



r Bootis 

1) T7r8» Midoris 

aDraoonis 

dBootis 

4IJrs83 Minoris 

ABootis 

p Bootis 

irBootis, pr.... 
• Bootis 



Clamp. 



E. 

E. 



W. 



Weight. 



LO 
LO 
0.9 
1.0 

0.7 
1.0 
1.0 
1.0 
LO 



+0.37 

— .30 
-LOS 
+ .25 

-3.08 

- .20 
+ .16 
+ .39 
+ .22 



O 



-L05 
L55 
2.36 

-LU 

+4.84 
L46 
L16 
L04 

+L13 



h. m. 8. 

8 24 18.28 

25 28.90 

43 40.40 

47 35.73 

51 36.49 

55 24.65 

9 09 14.95 
17 4L09 
22 18.53 



8. 
-.02 

-.11 

+.02 

+.14 

-.01 
+.14 
—.04 
-.09 
-.02 



Normal equation, 8. 6Ae-0. 625a^— 1. 586a„+2. 344^+22. 958=0 
Normal equation, 1 —0.073 -0.184 +0.273 + 2.669=0 
Adopted a,p=:-2». 72 ag=-2^. 61 c=+0». 01 

Clock &st 50*. 36 at 8^. 8& 



[Saint Louis, Ho., Jnne 10, 1886. After signals. Observer, Pritchett.] 



Name of star. 



Clamp. 



S Bootis... 
ffti Bootis... 
t Draconis 
a Cor. Bor. 
a Serpentis 

c Cor. Bor. 
Draconis 
d Opbiuchi 
a- Cor. Bor. 
y HercuUs 



W. 



E. 



E. 



Weight. 



LO 
LO 
LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 



A 


C 


+0.10 


+L20 


+ .02 


L26 


- .69 


L96 


+ .22 


L12 


+ .53 


+L01 


+0.22 


-L12 


- .67 


L93 


+ .67 


LOO 


+ .09 


L21 


+ .35 


-LOO 



h. 

9 
10 



53 
02 
04 
12 
20 



8. 

07.36 
22.50 
34.06 
0L83 
48.42 



34 68.80 

41 50.17 

60 27.14 

52 28.50 

58 56.50 



8. 

-.10 
+.06 
+.09 
.00 
-.01 

+.01 
—.01 
-.12 
+.09 
+.05 



Normal eqaation, 10A«+0. 180a„+0. 660a^+0. 2306+29. 270=0 
Normal equation, 1 +0.018 +0.OG6 +0.023+2.927=0 
Adopted a^= -2«. 72 a^= -2". 58 « = +0». U 

Clock fast 50>.70 at 10>>. 45. 
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Table III — DetaiU of time wotAj— Continued. 
(Saint Louis, Mo., Juno 10, 1885. Before signals. Observer, Woodward.] 



Name of star. 



^ Virginis 

i| Ursad Maoris 

ilBootis 

T Virginis 

aDraconis ..... 

4 Ursse Minoris 

OBootis 

pBootis 

irBootis, pr.... 
T» Virginis , 



Clamp. 



E. 



E. 
W. 



W. 



Weight. 



LO 
0.9 
1.0 
1.0 
0.7 

0.3 
0.8 
1.0 
LO 
LO 



A 





4-0.62 


-LOO 


— .30 


L55 


+ .36 


LOO 


+ .60 


LOO 


—1.05 


—2.36 


—3.08 


+4.84 


— .39 


L64 


+ .16 


L16 


+ .39 


LC6 


+ .69 


4-LOO 



13 



14 



m. 
29 

43 

49 

56 

01 



9. 

24.84 
33.95 
46.62 
22.07 
49.64 



09 49.22 

21 49.83 

27 25.93 

35 53.18 

37 34.40 



—.02 
—.02 
—.01 
—.02 
—.04 

+.22 
+.01 
—.05 
+.01 
+.02 



Normal equation, 8. 7 A«+0. 575a^+0. 004a^— 0. 133c+^2. 788=0 
Normal equation, 1 +0. 066 +0. 000 —0. 015 + 3. 760=0 



Adopted »„=— 0*. 62 



:+0«.21 



Chronometer fast 31'. 73 at 14^. 12. 



[Saint Louis, Mo., June 10, 1885. After signals. Observer, Woodward.] 



Name of star. 



SSerpentis 

1 H. UrssB Minoris 

^Cor.Bor 

aSerpentis 

fftSerpentis 

<nrs» Minoris... 

JSoorpii 

tfBraconis 

aOphiuchi 

c Ophiuchi 

rHerculis 



Clamp. 



W. 



W. 
E. 



Weight. 



LO 
.6 
LO 
LO 
LO 
0.3 

LO 
0.8 
LO 
LO 
0.9 



+0.55 
-L29 
+ .18 
+ .63 
+ .67 
-3.10 

+0.94 

- .67 
+ .67 
+ .68 

- .20 



O 



+L0O 
2.65 
L15 
LOl 
LOO 

+4.87 

-LOS 
L93 
LOO 
LOO 

-L46 



h. 
15 



10 

13 
23 
39 
44 

48 



9, 

02.54 
5L90 
38.87 
10.48 
11.65 
44.19 



54 07.52 

16 00 18.50 

08 54.10 

12 49.20 

1< 5L07 



9. 

-0.02 
-.27 

- .20 
+ .02 
+ .10 
+ .37 

+ .02 

- .11 

- .01 
+ .01 
+ .22 



Normal equation, 9. 6Ae+0. 226a^+l. 574a^+l. 273c+27.221=:0 
Normal equation, 1 +0. 024 +0. 164 +0. 183 + 2. 838s0 
Adopted a^=-0«. 37 a^=-0«.37 «=+0».a4 

Chronometer fast 31'. 80 at 15^. 79. 
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Table III — Details of time work — Continued. 
[Saint LoaU, Mo., June 12, 1885. Before signals. Obseryer, Pritchett.] 



Name of star. 



rBootis 

If Urss M%)oris 

ifBootis , 

aDraconia 

d Bootis 

4 Urss Hinoris 

A Bootis , 

p Bootis 

IT Bootis, pr.... 
• Bootis 



Clamp. 



E. 



W. 



W. 



Weiglit. 



LO 
1.0 
LO 
0.9 
LO 

0.7 
LO 
LO 
LO 
LO 



+0.87 

- .30 
+ .86 
-L05 
+ .25 

-3.08 

- .20 
+ .16 
+ .39 
+ .22 



O 



— L05 
L56 
L06 
2.36 

-Lll 

+4.84 
L46 
L16 
L04 

+L18 



A. 

8 



m. 
16 

17 

23 

85 

89 



2L10 
82.71 
44.61 
45.45 
88.68 



43 48.52 

46 27.89 

9 01 17.85 

09 48.69 

14 2L30 



V 



+.03 
—.14 
+.01 

+.02 
+.16 

-.09 
-.10 
+.06 
+.07 
-.01 



Normal equation, 9.6At-0. 265a^-1.586aM+ 1. 2840+88. 801=0 
Normal equation, 1-0.028 -0.165 +0.134 + 3.521=0 
Adopted a^=— 0*. 65 a^s-O*. 71 c=+0>. 18 

Clock fiut 45>. 67 at 8^. 71. 



[Saint Lonis, Mo., Jane 12, 1885. After signals. Observer, Pritchett] 



Name of star. 



^ Bootis 

^Bootis 

i Bootis 

y* ITrsad Hinoris 
^ Cor. Bor 

y> Bootis 

« Cor. Bor 

X Serpentis...... 

i UrsiB Hinoris . 



Clamp. 



W. 



W. 



"Weight. 



LO 
LO 
LO 
.9 
LO 

LO 
LO 
LO 
0.7 



A 


O 


—0.05 


+L32 


+ .22 


L13 


+ .10 


L20 


— L82 


8.28 


+ .1» 


+L15 


—0.06 


-L33 


+ .22 


L12 


+ .36 


L05 


—3.10 


-4.87 



9 31 67.02 

83 5L33 

45 10.34 

55 10.12 

67 21.64 

10 01 04.06 

08 05.08 

17 47.66 

22 23.45 



9. 

—.01 
+.08 
+.07 
+.02 
-.04 

—.03 
+.06 
+.08 
-..10 



Normal equation. 8. 6At— L 178a^ —1. 650a^ +0. 843«+20. 956=0 
Normal equation, 1 —0.137 —0.192 +0.098 + 2.487=0 
Adopted a^=—0«. 74 a^=— 0>.65 es+0'.98 

Clock fiftst 45<. 68 at 9^. 92 
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Table III— Details of time work — Continued. 
ISaint Louis, Mo., June 12, 1885. Before signals. Observer, Woodward.] 



Kama of star. 



^Virginia 

ri Ursse M%}oriB 

TfBootis 

T Virginia 

aDraoonia 

dBootis 

4XTrB»Minoria 

9Booti8 

pBootia 

»Booti8,pr.... 



Clamp. 



W. 



E. 



E. 



Weight. 



1.0 
.0 
1.0 
1.0 
0.7 

1.0 
0.3 
0.8 
1.0 
1.0 



A 





+0.62 


+1.00 


— .30 


1.55 


+ .36 


1.06 


4- .60 


1.00 


—1.05 


+2.36 


+0.25 


—1.11 


—3.08 


4.84 


— .39 


1.64 


+ .16 


1.16 


+ .39 


—1.06 



h. 
13 



14 



m, 
29 

43 

49 

56 

01 



22.38 
31.90 
44.59 
20.07 
47.60 



05 41.73 

09 50.63 

21 49.12 

27 24.83 

35 52.01 



8. 

+.09 
-.02 
—.02 
+.04 
+.12 

+.04 
—.37 
-.08 
—.08 
+.05 



Normal eqnation, 8. 7^t-\-0, 575a„— 0. 436a^+0. 023c+ll. 255=0 
Normal eqnation« 1 +0. 066 —0. 050 +0. 003 + L 294=0 
Adopted a^=&— 0«. 31 a^ =— 0». 12 «= +0«. 21 

Chronometer fast 30*. 28 at 14^. 06. 



[Saint Louis, Mo., June 12, 1885. After signals. Observer, Woodward.] 



Name of star. 



/SBootis 

^Librffi 

y XTrssB Minoris 

^Cor.Bor 

v^Bootis. , 

aSerpentia.... 
fiSerpentia.... 
i TSnsB Minoris 

^Scorpii 

9Draconis 



Clamp. 



E. 



E. 
W. 



W. 



Weight 



0.9 
1.0 
0.5 
LO 
0.9 

1.0 
1.0 
0.3 
1.0 
0.8 



A 





—0.05 


—1.32 


+ .75 


1.01 


-1.82 


3.28 


+ .19 


1.15 


— .06 


—1.33 


+0.53 


+L01 


+ .67 


1.00 


—3.10 


4.87 


+ .94 


1.08 


— .67 


+1.93 



h. 

14 
15 



m. 
58 

11 

21 

23 

27 



9. 

.09. 27 
22.15 
27.32 
37.87 
20.50 



89 08.87 

44 09.86 

48 43.09 

54 05.25 

16 00 16.00 



Normal equation, 8. 4de— 0. OOOa^+0. 674a^— 0. 0900+9. 409=0 
Normal equation, 1 —0. 008 +0. 080 —0. Oil +1. 120=0 



Adopted a^s— 0*. 30 



ag=— 0*. 30 



c=+0».U 



8. 

+.12 
—.08 
-.29 
+.08 
+.14 

+.05 
—.04 
+.37 
—.07 
—.21 



Chronometer fast 30*. 10 at 15i>. 53. 
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Table III — Details of time work — Continaed. 
[St Louis, Mo., June 14, 1885. Before aignalB. Observer, Pritohett) 



Name of star. 



^Bootis .^ 

^Bootis 

^ Libra 

y* Urse Hinoris 

^Cor. Bor 

yiBootiB 

aSerpentis 

^Serpexlti8 

xSerpentis 

i Urss Minoris . 

cGor. Bor 

<rCor. Bor 



Clamp. 



B. 



E. 



W. 



"Weight. 



1.0 
1.0 
LO 
0.» 
1.0 
1.0 

1.0 
LO 
LO 
0.7 
LO 
LO 



—0.05 

-f .22 
+ .75 
— L82 

+ .19 
— .06 

+0.53 
+ .40 
+ .36 
—3.10 
+ .22 
+ .09 







— L32 
L13 
LOl 
3.28 
L15 

-L33 

+L01 
L04 
L05 
4.87 
LI2 

4-1.21 



9 



m. 
24 

t26 

37 

47 

49 

53 



8. 

07.44 
0L58 
18.49 
2L61 
3L83 
13.71 



10 05 00.30 

07 16.45 

09 56.98 

14 3L70 

19 ILIO 

36 40.96 



Normal equation, IL 6dt— 0. 588a^— 0. 570a^— 0. 053c +37. 833=0 
Normal equation, 1 —0. 051 -0. 040 —0.005+3. 261=0 
Adopted o^ = -0»58 o^ =— 0«. 65 c=+0». 12 

Clock fast 47*. 32 at 0^. 95. 



+.12 
+.11 
—.05 
+.39 
—.05 
-.04 

—.19 
—.06 
—.07 
—.09 
—.08 
+.05 



[Saint Lonis, Mo., Jane 14, 1885. After signals. Observer, Pritohett. | 



Name of star. 



cOphinehi 

10 UrsA Minoris 

^Herculis 

aHeronlis 

ifHercolis 

cOphJnchi..... 

cHercnlis 

dHercnlis 

^Draoonis 

iHercnlis 



Clamp. 



W. 



B. 



Weight. 



LO 
0.8 
LO 
LO 
LO 

LO 
LO 
LO 
.0 
LO 



A 





+0.68 


+L00 


—2.55 


4.18 


+ .31 


L08 


— .10 


L36 


— .01 


+L29 


+0.49 


—LOl 


+ .15 


L17 


+ .10 


L20 


— L12 


2.44 


+ .26 


— LIO 



h. fK. 8. 

10 38 33.09 
40 2406 
51 33.06 
56 80.03 

11 05 1L17 

18 26.16 

22 05.20 

23 83.27 
84 37.16 
86 2&07 



—.07 
—.03 
+.10 
-^04 
—.06 

.00 
—.01 
+.08 
+.01 
+.03 



Normal equation, 9. 7A<— L 160a„— 0. 008a^+l. 398e+22. 477=0 
Normal equation, 1 —0. 120 —0. 000 +0. 144 + 2. 817=0 
Adopted •«= ~0*. 38 a,=— 0". 56 e=+0*. 19 

Clock fast 47^. 39 at 11^ U. 
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Table III — Details of time work — Continued. 
[Saint Lords, Mo., June 14, 1885. Before signals. Observer, Woodward.] 



Name of star. 



fi XTrssB Minoris . . 

y Scorpii 

^Bootis 

fi Librae 

1 H. T7rs«B Minoris 

y TJrssB Minoris. . . 

v^ Bootis , 

a Serpentis 

fjL Serpentis 

i TJrsas Minoris. . . 



Clamp. 



W. 



E. 



E. 



"Weight. 


A 





t 




V 


0.4 


—2.22 


+3.77 


h. m. 
14 51 


8. 

3L75 


8. 

—.18 


LO 


+ .99 


LIO 


57 


5L37 


+.01 


LO 


+ .22 


L13 


15 00 


OLll 


+.09 


LO 


+- .75 


LOl 


11 


19.67 


-.06 


0.6 


—1.29 


+2.65 


13 


48.76 


+.07 


0.5 


-L82 


—3.28 


21 


25.34 


—.26 


0.9 


— .06 


L33 


27 


18.34 


+.10 


LO 


+ .53 


LOl 


39 


06.88 


—.05 


LO 


+ .67 


LOO 


44 


07.99 


.00 


0.3 


—3.10 


—4.87 . 


48 


42.52 


+.32 



Normal equation, 7. 7At+0. 298a„+0. 694a^+-0. 030c+7. 404=0 
Normal equation, 1 —0.039 —0.090 +0.004+0.962=0 



Adopted a =— 0».20 



a =-0«.20 

6 



c=+0«.15 



Chronometer fast 27*. 97 at 15>>. 32. 



[Saint Louis, Mo., June 14, 1885. After signals. Observer, Woodward.] 



Normal equation, 8. OAt+0. 598a^— 0. 530a^+l. 715c+6. 720=0 
Normal equation, 1 +0.074 —0.066 +0.214 +0.840=0 

Adopted a^=—0«.26 a^=— 0".25 c=3 0».17 

Chronometer fast 27*. 87 at 16^. 52 



Name of star. 


Clamp. 


Weight 


A 

+0.67 
+ .68 

— .20 

— .83 

-L41 

+ .14 

— .58 
+ .49 
+ .15 





t 


V 


i Ouhinchi 


E. 

E. 
W. 

W. 


LO 
LO 
0.9 
0.7 

0.6 
1.0 
0.8 
LO 
LO 


—LOO 
LOO 
L46 

-2.11 

+-2.79 
L18 
L84 
LOl 

+L17 


h. in. 8. 
16 08 50.04 

12 45.11 

16 47.64 

22 56.68 

28 42.82 
37 27.15 
43 36.95 
52 43.90 
56 23.62 


8. 

+.01 
—.01 
+.22 
-.23 

+.30 
—.10 
—.15 
+.01 
+.03 


e Oohiuchi .............. 


T Herculis. ... ........... 


u Draconis. 


A T^raconis ..........r 


^Herculis 


Gr. 2377 „ 


t OnhiUChi r.^. .:,..... ^^r 


€ Herculis ............... 
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Table III — Details of time work — Contiuued. 
[Saint Louis, Mo., Jaly 24, 1885. Before signals. Observer, Pritchett.] 



Name of star. 



19 IJrsad Minoris 

1) Draconia 

^ Hercnlis 

^Ophiaohi 

i| Herculis 

K Ophiachi 

c TJrssB Minoris 

a Hercnlis 

i Herculis 

ir Herculis ..... 

b Ophiuchi 

P Draconis 

a Ophinchi 



Clamp. 



E. 



E. 

TV. 



W. 



Weight. 


A 





t 


1 

1 


V 


0.8 


-2.55 


-4.18 


h, m, 
8 03 


8. 

45.27 


9. 

+.30 


1.0 


- .83 


2.11 


12 


05.12 


-.25 


1.0 


+ .31 


1.08 


14 


56.65 


-.07 


1.0 


+ .77 


1.02 


20 


29.59 


-.15 


1.0 


- .01 


1.29 


28 


34.74 


-.03 


1.0 


+ .49 


-1.01 


41 


49.51 


-.16 


0.6 


-5.09 


+7.38 


47 


19.36 


+.34 


1.0 


+ .42 


1.03 


58 


57.81 


+.07 


1.0 


+ .26 


1.10 


59 


51.75 


-KlO 


1.0 


+ .04 


1.25 


9 00 


35.36 


+.04 


1.0 


+ .97 


1.09 


08 


53.76 


-.06 


1.0 


- .39 


L64 


17 


19.97 


+.05 


1.0 


+ .45 


+1.02 


19 


06.16 


+.05 



Normal equation, 12. 4Ae-l. 310a^— 1. 304a^+L 704c+30. 440=0 
Normal equation, 1 -0. 106 -0. 105 +0. 137 + 2. 155=0 



Adopted o =-0«. 68 



a =-0».76 



c=-0-.10 



Clock fast l-* 27*. 59 at 8^ 76. 



[Saint Louis, Mo., July 24, 1885. After signals. Observer, Pritcbett.] 



Name of star. 



t Herculis . 
Opbincbi 
^ Draconis . 
Herculis 



72 0phiuobi 

o Hercnlis 

6 XJrssB Minoris 

109 Herculis 

X Draconis 

aLyrse 

110 Hercnlis 

^Lyr» 



Clamp. 



W. 



W. 
E. 



Weight. 



1.0 
LO 
0.9 
LO 

LO 
LO 
0.3 
LO 
0.9 
LO 
LO 
LO 



A 


C 


— 0. 19 


■r L4t 


+ .56 


LOO 


— L81 


3.27 


+ .03 


+ 1.26 


+ 0.49 


— LOl 


+ .20 


L14 


-12.59 


16.94 


+ .31 


L08 


L88 


3.36 


.00 


L28 


+ .33 


L07 


+ .11 


— L19 



h. tn, 9. 

9 25 4L94 

27 16.79 

33 26.13 

41 44.86 



10 



51 
62 



18.86 
27.79 
58 43.71 
08 09.96 
28.24 
22.33 
0L45 
07.74 



12 
22 
80 
35 



9 

—.05 
—.05 
+.03 
—.06 

—.06 
—.14 
+.03 
—.04 
+.05 
+.02 
+.17 
+.12 



Normal equation, 11. lAt-l. 229a^-4. 0290^-8. 233e+24. 965=0 
Normal equation, 1 -0.111 -0.363 -0.742 + 2.249=0 
Adopted a^ = -0». 72 o^= -0». 69 c= — 0». 15 

Clock fast 1" 27*. 69 at 9\ 08. 
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Table III — Details of Hme %oork — Continued. 
[Saint Lonis, Mo., Jnly 24, 1885. Before signals. Observer, 'Woodward.] 



Name of star. 



1} Draconis 

p Herculis 

A Draconis 

^Ophiachi 

Gr.2377 

iQHerculia 

c TJrssB Minoris 

i| Ophinchi 

^Draconis 

S Hercalis 

Ophinchi 

a Ophinchi 



Clamp. 



W. 



E. 



£. 



"Weight. 



0.7 
1.0 
0.6 
1.0 
0.8 
1.0 

0.1 
LO 
0.6 
LO 
LO 
LO 



A 





-0.83 


+2.11 


+ .31 


LOS 


-L41 


2.79 


+ .77 


L02 


- .58 


L84 


+ .41 


+L04 


-6.09 


-7.38 


+ .84 


L04 


-L12 


2.44 


+ .26 


LIO 


+ .99 


LIO 


+ .46 


-L02 



h, 

16 



17 



m. 
22 

25 

28 

30 

43 

47 

67 
03 
08 
10 
15 
29 



34.21 
26.76 
20.27 
59.38 
15.67 
00.26 

57.08 
67.24 
37.28 
28.44 
07.43 
45.92 



-.07 
+.04 
+.07 
-.07 
+.09 
+.12 

-.36 
-.22 
+.21 
+-.10 
-.17 
+-.06 



Normal eqnation, 9. 8Ae— 0. 401a^+l. 859a^+l. 301c+10. 703=0 
Normal eqnation, 1 —0. 041 +0. 139 +0. 133 + 1. 092=0 
Adopted a^=— 0«.30 0^=- 0».13 e=+0'.25 

Chronometer fast 7M2 at 16^.88. 



[Saint Lonis, Mo., Jnly 24, 1885. After signals. Obseryer, "Woodward.] 



Name of star. 



Ophinchi. 
ft Hercnlis . 
}(/ Draconis 
X Ophinchi. 

y Draconis 
72 Ophinchi. 
o Hercnlis 
ft Sagittarii 
ri Serpentis 
109 Hercnlis 



Clamp. 



"Weight. 



E. 

E. 
W. 



"W. 



1.0 

LO 
0.5 
LO 

0.8 
LO 
LO 
LO 
LO 
LO 



A 





+0.56 


-LOO 


+ .21 


L13 


-L81 


3.27 


+ .76 


-LOl 


-0.36 


+L61 


+ .49 


LOl 


+ .20 


L14 


+ .93 


L07 


+ .66 


LOO 


+ .31 


•+L08 



h. fn. 8. 

17 37 57.67 

42 07.63 

44 09.61 

52 62.16 



18 



54 
02 
03 
07 



06.06 
03.49 
12.85 
03.24 
15 31.31 
18 67.51 



+.01 

+.18 

.00 

—.03 

—.22 
+.02 
+.03 
-.08 
—.05 
+.09 



Normal eqnation, 9. 3At+0. 6250^+2. 302a„+l. 8130+9. 566 =0 
Normal eqnation, 1 +0.067 +0.248 +0.195 +L 0275=0 
Adopted a^= -0«. 14 a^^ -0". 14 «= +0'.28 

Chronometer fast 7'. 04 at 17^ 98. 
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Table III — Details of time work — Continued. 
[Saint Louis, Mo., July 26, 1885. Before signals. Observer, Pritchett.] 



Name of star. 
f 

c Cor. Bor 

/3 Scorpii 

Gr.2320 

aOphiuchi 

<r Cor. Bor 

19 TjTam Minoris . . . 

7 Herculis 

a Scorpii 

fi Herculis 

a Hercnlis 



Clamp. 



E. 



E. 



W. 



Weight. 



1.0 
1.0 
0.9 
1.0 
1.0 

0.8 
1.0 
1.0 
1.0 
1.0 



A 


C 


+0.22 


-1.12 


+ .90 


1.06 


-1.32 


2.68 


+ .67 


1.00 


+ .09 


-1.21 


-2.55 


+4.18 


+ .35 


1.06 


4-1.01 


1.11 


+ .31 


1.08 


— .10 


+1.36 



h. m. 9. 

7 34 45.19 

40 40.97 

47 51.96 

50 12.98 

52 14.91 

55 56 92 

58 43.17 

8 04 14.27 
07 07.55 
12 13.46 



8. 
+.01 

+.09 

—.02 

-.06 

+.02 

+.04 
—.05 
+.04 
—.01 
—.02 



Normal equation, 9. 7Af+0. 692a^— 0.470a^+l. 152C+19. 902=0 
Normal equation, 1 +0. 071 —0. 048 +0. 119 + 2. 052=0 
Adopted a^= — 0«. 64 a^= — 0«. 53 c= — 0». 18 

Clock fast I- 30». 02 at 7^ 90. 



[Saint Louis, Mo., July 26, 1885. After signals. Observer, Pritobett.] 



Name of star. 



«e Opbiucbi 

c T7rs8B Minoris 

a Herculis 

5 Herculis 

IT Hercnlis 

a Opbiucbi 

/3 Opbiucbi..... 

/uL Herculis 

(Draconis 

y Draconis 



Clamp. 



W. 



W. 
E. 



E. 



Weigbt. 



1.0 
0.6 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 



A 





+0.49 


+1.01 


-5.09 


7.38 


+ .42 


1.03 


+ .26 


1.10 


+ .04 


+1.25 


+0.45 


—1.02 


+ .56 


1.00 


+ .21 


1.13 


— .67 


1.83 


— .36 


—1.61 



h. m, 8, 

8 33 00.37 

39 29.41 

51 08.32 

52 02.16 
52 46.00 

9 11 16.46 
19 27.05 
23 35.84 
33 08.79 
35 31.99 



—.05 
—.14 
—.01 
—.08 
+.10 

+.03 
+.06 
.00 
+.07 
—.05 



Normal equation, 9. 6Af — 1. 844a„+0. 290ae+2. 228G+27. 712=0 

Normal equation, 1 —0. 192 +0. 030 +0. 232+2. 887=0 

Adopted «„=—()■. 68 ag=— 0». 74 c=— 0».16 

Clock fast 1" 29*. 96 at 8i>. 77. 
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Table III. — Details of time work — Continued, 
f Saint Lotus, Mo., Jnly 26, 1885. Before signals. Observer, Woodward.] 



Name of star. 



^TTrsteMinoris 

< Cor. Bor 

tfDraconis 

«Ophiuchi 

cOphinchi 

ifDraconis 

^Hercnli8 

ilDraconis 

^Ophiachi 

Gr.2377 



Clamp. 



E. 



E. 



W. 



Weight. 



0.3 
1.0 
0.8 
1.0 
1.0 

0.7 
1.0 
0.6 
1.0 
0.8 



A 





—3.10 


-4.87 


+ .22 


1.12 


- .67 


1.93 


4- .67 


1.00 


4- .68 


-1.00 


-0.83 


+2.11 


+ .31 


1.08 


—1.41 


2.79 


+ .77 


1.02 


- .68 


4-1.84 



h. 

15 



16 



m. 
48 

52 

59 

08 

12 



8. 

13.87 
54.93 
48.62 
24.93 
20.06 



16 22 30.42 

25 21.91 

28 16.63 

30 55.52 

43 11.70 



4-. 23 
4-. 14 
-.07 
-.10 
—.06 

-.16 
4-. 08 
4-. 12 
-.01 
-.05 



Normal eqnation, 8. 2t-{-A0. IMa^—0. 811a„4-0. 598c4-0. 734 =0 
Normal equation, 1 4-0. 013 —0. 099 4-0. 073 4-0. 0895=0 
Adopted a^=-.0». 24 a^= — O-. 24 c=4-0*. 10 

Chronometer fast 3*. 12 at 16>>. 27. 



[Saint Lonis, Mo., July 26, 1885. After signals. Observer, Woodward.] 



Name of star. 



K Ophiaohi 
< Hercolis 
T| Ophiaohi 
^ Draconis 
5 Hercnlis. 

p Draconis 
a Ophiaohi 
P Ophiaohi 
fi. Hercnlis 
y Draconis 



Clamp. 



W- 



W. 

E. 



E. 



Weight. 



1.0 
1.0 
1.0 
0.6 
1.0 

0.8 
1.0 
1.0 
1.0 
0.8 



A 





+0.49 


+1.01 


+ .15 


1.17 


+ .84 


1.04 


-1.12 


2.44 


+ .26 


+1.10 


-0.30 


-1.64 


+ .45 


1.02 


+ .56 


1.00 


+ .21 


1.13 


- .36 


-1.61 



A. 
16 



17 



17 



971. 

52 
55 
03 
08 
10 



8. 

18.99 
58.63 
52.97 
31.76 
23.77 



27 56.75 

20 41.74 

37 63.51 

42 03.42 

54 02.26 



8. 
—.01 

+.07 

-.06 

—.02 

-.05 

—.11 
+.02 
—.04 
+.04 
+.13 



Normal equation, 9. 2At+l. 068a„+0. 620a^+0. 034c+l. 124 =0 
Normal equation, 1 +0. 116 +0. 067 +0. 004 +0. 1222=0 



Adopted a„=— 0-. 23 



a =0«. 00 

6 



<j=+0'.20 



Chronometer fast 3*. 10 at 17». 33. 
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(13) Time-piece corrections and rates. — Oollecting the clock corrections 
and their epochs from the preceding tables, and deriving the hourly 
rates of the time-pieces from equation (7) of section (9), we have the fol- 
lowing Table IV : 

Tablb IV. — TivM-pieoe corrections, epochSf rates, etc. 



1 

1 

Station. 


Date. 


Chronometer 
correction. 


Epoch. 


Honrly 

rate of 

time-piece. 


Chronom- 
eter by- 
Bond & 
Sons. 


Oftw^irn, ITATifl ^^^^ , 


1884. 
Angnst 29 


m. 8. 
-0 22.72 

—0 22.68 


h. 
18.02 

20.49 


+0.057 


Na 187 






30 


-0 20.76 
-0 20.58 


18.06 
20.62 


+0.073 


187 




31 


—0 18.86 
-0 18.71 


18.19 
20.47 


+0.066 


187 




September 1 


-0 17.12 
-0 16.92 


18.06 
20.48 


+0.083 


187 




2 


-0 14.79 
—0 14.98 


18. U 
20.47 


-0.081 


187 


Elk Falls. KaxLB 


25 


-3 49.18 
-^ 49.06 


20.06 
22.36 


+0.052 


187 






28 


—3 44.69 
-8 44.62 


20.13 
22.16 


+0.034 


187 




October 2 


-3 37.55 
—8 37.37 


20.95 
22.70 


+0.108 


187 




6 


-3 28.26 
-3 28.15 


20.21 
22.62 


+0.042 


187 


Fort Scott, Eans 


17 


+2 53.86 
+2 53.99 


20.78 
23.16 


+0.055 


187 






18 


+2 56.16 
+2 56.33 


20.75 
22.94 


+0.077 


187 




19 


+2 58.47 
+2 58.72 


20.76 
22.74 


+0.126 


187 




22 


+3 05.58 
+3 05.83 


2L11 
23.42 


+0.108 


187 




23 


+3 08.94 
+3 09.18 


21.02 
23.25 


+0.107 


187 


Sprinefield, Ho 


Novembor 18 


-0 16.17 
-0 15.08 


22.82 
24.16 


+0.067 


187 


^^ M^ ^ ^i^l^^^^i^^pi^^^»« ^^i^rn^^ vsvvvv vwwvvv ■■ ■ • 




U 


-0 11.81 
-0 X1.20 


22.82 
24.08 


+0.091 


187 




15 


-0 07.61 
-0 07.48 


22.71 
24.39 


+0.077 


187 




16 


-0 04.58 
-0 04.48 

* 


22.81 
24.03 


+0.082 


187 
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Tablb IV. — Time-piece oarreotionSf epochs, rates, etc, — Gontiimed. 



Station. 


Date. 


Chronometer 
correction. 


Epoch. 


Hourly 

rate of 

time-piece. 


Chronom- 
eter by 
Bond & 
Sons. 


Bolixrar.Mo 


1884. 
December 15 


+1 32.21 


2.10 


9. 

+0.258 


187 


^•v^^AA V WA % mmm^^0 ••■••■WSVVV ••••••• ■■ 


^m^ ^0^0^0mM^ ^^^^^ ^ ^^ 


+1 32.58 


3.53 








18 


•fl 46.61 


0.94 


+0.342 


187 J 


Saint Lonis. Mo -. 


1885. 
Jane 10 


+1 47.13 
—0 31.73 


2.46 
14.12 


—0.042 


187 


M^SWAMM V ^m^^0 ^tmmm^m aB^b^^ •••■•• WSSVVVVV •• 




-0 31.80 


15.79 








12 


-0 30.28 
-0 30.10 


14.06 
15.53 


+0. 123 


187 




14 


-0 27.97 
-0 27.87 


15.32 
16.52 


+0.083 


187 


Albnanerane. N. Mex.... 


July 2 


—0 07. 66 


14.73 


—0. 073 


187 


^■■kiA 90 ^tm^M VA^#A ^M %*^r • ^"» • •■■•^/^^ •••••• •••• 


-0 07.71 


16.79 








6 


-0 07.11 
-0 07.10 


14.84 
16.58 


+0.006 


187 




7 


-0 06.88 
-0 06.91 


14.77 
16.58 


-0.017 


187 




8 


-0 06.32 


14.91 


+0.005 


187 






-0 06.31 


17.11 








14 


-0 03.93 


15.48 


+0.034 


187 






-0 03.89 


16.67 




• 




15 


-0 03.85 
-0 03.77 


15.69 
16.60 


+0.088 


187 




19 


-0 02.70 
.-0 02.67 


15.45 
16.63 


+0.025 


187 


Saint Louis. Mo..... ..••••• .... 


24 


—0 07. 12 


16.88 


+0.073 


187 


^#»™*** W 4m^^0 wkA«fs ^i*^^^ •••WWW VVVwVW •••• 




-0 07.04 


17.98 




• 


26 


-0 03.12 


16.27 


+0. U19 


187 






-0 03.10 


17.33 







Bull 49 8 
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Table IV.— Time-piece carrectionSf epochs, ratee, etc, — Continned. 



Station. 

■ 


Date. 


Clock 
correction. 


Ei>ocb. 


Hourly 

rate of 

time-piece. 


Clock by 
Howard. 


Saint Lonifl. If - 


1884. 
Angnnt 29 


m, 8. 
-0 49.96 


A. 
8.33 


8. 

-0.026 


Na 225 


■k^VBAAaV ***#***IWf «Mfc*r» •• ••••••• vvvvvv 


-0 50.00 


9.90 








80 


-0 49.59 
-0 49.59 


a 42 
9.83 


U.OOO 


225 




31 


-0 49.05 
-0 49.10 


8.39 
9.73 


-0.038 


225 




September 1 


-0 49.25 
-0 49.18 


8.32 
9.66 


+0.053 


225 




2 


-0 49.00 
-0 48.93 


8.24 
9.60 


+0.052 


225 




25 


-0 49.24 
-0 49.13 


8.44 
10.02 


+0.071 


225 




28 


-0 49.49 
-0 49.24 


8.22 
9.68 


+0.171 


225 . 




October 2 


-0 4&05 
~0 48.12 


8.35 
10.07 


-0.041 


225 




6 


—0 49.15 
-0 49.18 


8.10 
9.34 


-0.024 


225 




17 


—1 12.24 
-1 12.25 


8.65 
9.58 


-0.009 


214 




18 


-1 13.23 
—1 13.37 


8.07 
9.07 


-0.140 


214 




19 


-1 13.66 
-1 13.59 


8.03 
8.99 


+0.073 


214 




f 
22 


-1 12.44 
-1 12.45 


7.86 
&88 


-0.010 


214 




23 


-1 12.30 


7.79 


+0.108 


214 






—1 12.20 


8.72 




• 




NoveiLber 13 


-1 03.77 
-1 03.74 


7.64 
9.14 


+0.019 


214 




14 


-0 48.88 
—0 48.74 


7.37 
&78 


+«.099 


226 




15 


—0 48.90 


7.26 


+0.029 


225 






-0 48.86 


&66 




p. 




16 


-0 48.08 
-0 48.00 


7.23 
&65 


+0.056 


226 




December 15 


-0 08.20 
—0 03.07 


9.01 
8.96 


+0.187 


*2U 




18 


—0 51.24 


7.96 


—0.009 


226 






-0 6L25 


9.12 
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Tablb IV. — Time-piecef oarreoUonSj epochSy rates, etc. — Continued. 



Stations. 


Date. 


Clock 
corrections. 


Epoch. 

1 

A. 

8.88 
10.45 


Hourly 

rate of 

time-piece. 


Clock by 
Howara. 


$^(i.int. TiOTli^l. Mo. .>........ 


1885. 
June 10 


m. «. 
-0 50.36 
-0 50.70 


-0.217 


225 






12 


-0 45.67 
-0 45.68 


8.71 
9.92 


-0.008 


214 




14 


-0 47.32 
-0 47.39 


9.95 

11.11 


-0.060 


214 




Jnly ' 2 


-1 04.20 
-1 04.25 


9.19 
10.68 


-0.034 


214 




6 


-1 08.46 
-1 08.59 


8.93 
10.13 


-0. 117 


214 




7 


-1 09.49 
-1 09.54 


8.87 
10.38 


-0.033 


214 




8 


-1 10.38 
-1 10.49 


a80 
10.81 


-0.073 


214 




14 


-1 17.27 
-1 17.39 


&85 
10.82 


-0.061 


214 




15 


-1 18.83 
-1 18.40 


8.50 
10.00 


-0.047 


214 




10 


-1 22.72 
-1 22.70 


&41 
10.21 


+0.011 


214 




24 


-I 27.59 
-1 27.69 


a 76 
9.98 


-0.082 


214 


^ 


26 


-1 30.02 
-1 29.96 


7.90 
a 77 


+0.069 


214 



(14) Apparent differences of longitude. — In comparing time-pieces the 
signals were transmitted aatomatically, that is, the clock at the 
eastern station was made to break the circnit of the telegraph line, 
which in tarn broke the chronograph circait at the western station, 
thns giving a comparison of the time-pieces on the chronograph at the 
western station. Then, by reversing the operation, a comparison was 
secured on the chronograph at the eastern station. 

From the data given in the last table therefore the apparent differ- 
ences of longitade between the field stations and Saint Loais, resulting 
from the signals sent from east to west or from west to east, may now 
be derived. Table Y gives these differences, together with the princi- 
pal qnantities on which they depend. The differences of longitade 
from the personal eqaation work of 1885 are given in Table YI. 
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(15) Relations of apparent and true differences of longitude and sys- 
tematic errors. — ^In order to show the relations of the results in the last 
colnmn of the two preceding tables to the trae difference of longitude 
and to the systematic errors which may affect that difference, let — 

T« = the eastern clock time of a signal sent to the western 

station, 
T«, = the western clock time of receiving that signal; 
TJ = the western clock time of a signal sent to the eastern 

station, 
T/ = the eastern clock time of receiving that signal; 
a?«,a?v = the total retardations in transmission of a signal 
. from the eastern to the western and from the 
western to the eastern station, respectively; 
VeiVw^ the total retardations in transmission of signals from 
the observers to their chronographs at the eastern 
and western stations, respectively; 
P,,P„ = the absolute personal equatigns of the eastern and 
western observers, respectively; 
/itjj/it„j^t/j/itj =zthe apparent clock corrections corresponding to 

T„ T„, r/, TJ, respectively; 
^\ = the true difference of longitude. 

Then the clock corrections affected by accidental errors only are, re- 
spectively : 

^ty, — x^ — y„j 
M.'-P.-y., 
JtJ—P„—y„. 

The corrected dock times of sending and receiving signals are, re* 
speotively : 

T,-^t„+P„+y„, 
T.'-Jt.'+P.+y., 
TJ-AtJ+P,+y„. 

Now, firom the signals sent firom the eastern to the western station, 
^A+T.- J«,+P.+y„= T.-M.+P.-if-y.+x. (9) 

And firom the signals sent from the western to the eastern station, 

JA+T.'-JV+P.+y«+«»=T/-J<.'+P.+y.. (10) 

For brevity put 

^A,=(T,-J«.)-(T„-J«,), , 
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Then eqaations (9) and (10) give 

JA=J(JA2+JAi)+(P,-P„)+(ya-yJ+i(^--a?.). (12) 

iK+^J=i(^A2-JAi). (13) 

(16) Derivation of longitude differences uncorrected for personal and in- 
strvmental equation. — The values of JAj and JA2 are given in the final 
colamns of Tables V. These values and their half sums and half differ- 
ences for the several stations and dates are collected in the following 
table : 

Table VII. — Approodnuite results for longitude differences and transmission times. 



Name of station. 


Date. 


AAi 


AA2 


i(AA»+AAi) 


J(AA2-AAi; 




1884. 


h. m, i. 


h. 7n. 8, 


k. m. 


«. 


«. 


Oswftffo. Kans 


Aug. 29 
30 


19 36. 26 


19 36. 07 


19 


36.16 


+0.095 
.100 




.23 


.03 




.13 




81 


.27 


.06 




.16 


.105 




Sept. 1 


.28 


.07 




.17 


.105 


M^^n .__ 


2 


.36 


.14 




.25 


.110 
0.085 


19 


36.180 


Elk Falls, Eans 


Sept. 25 


23 55.43 


23 55.26 


23 


55.34 




28 


.64 


.45 




.54 


.095 




Oct. 2. 


.53 


.35 




.44 


.090 


M'aati 


6 


.69 


.48 




.58 


.105 
0.060 


23 


55.475 


Fort Scott, Kans 


Oct. 17 


18 00.38 


18 00.26 


18 


00.32 




18 


.38 


.29 




.33 


.045 




19 


.29 


.21 




.25 


.040 




22 


.28 


.20 




.24 


.040 


Meftn TTT*.ir-T 


23 


.40 


.27 




.33 


.065 
0.050 


18 


00.294 


Springfield, Mo 


Nov. 13 


12 19.84 


12 19.74 


12 


19.79 




14 


.67 


.56 




.61 


.055 




15 


.67 


.58 




.62 


.045 


Meanr-r , 


16 


.73 


.63 




.68 


.050 
0.045 


12 


19.675 


Bolivar. Mo .-,,,,- 


• 

Deo. 15 


12 49. 81 


12 49.72 


12 


49.76 


Mean .....^..r.... 


18 


.65 


.60 




.62 


.025 
0.100 


12 


49.690 


Albnqnerqae, N.Mex. 


Jnly 2 


1 05 47.37 


1 05 47.17 


1 05 


47.27 




6 


.39 


.25 




.32 


.070 




7 


.48 


.82 




.40 


.080 




8 


.47 


.34 




.41 


.065 




14 


.36 


.21 




.28 


.075 




15 


.49 


.32 




.40 


.085 


Mean .^...-^^t 


19 


.35 


.21 




.28 


.070 


1 05 


47.387 











If now we denote by JZ the most probable value of i(J\2+^^i) for 
any station, i. e., the most probable value of the lou^txidA \vxss»s«ss4y^ 
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for personal eqaation and armatare and wave time, we shall have for 
any difference of longitnde a series of observation eqnations of the form 



M-i(^\2+^h)=v. 



(U) 



Denoting the values of Jl for the several stations by the suffixes 1, 
2, . • . 6, we get from the last table the following series of observa- 
tion equations : 

Observation equations/or the quantities J I. 



Statioc. 



Oswego... 



Elk Falls 



FortSoott ... 



Springfield ... 



Bolivar 

Albuquerque. 



Date. 


! Equations. 

A. tit. 8. 

lAl,— 19 3«.16 


Residual. - 


Weight. 


1884. 
Aug. 29 


8. 

+0.01 




30 


1 — 


.13 


-0.03 




31 


1 — 


.16 


-fO.Ol 




Sept. 1 


1 — 


.17 


-fO.Ol 




Sept. 25 


lAl^O 23 


55.34 


-0.13 




28 

Oct. 2 

6 


1 _ 


.54 
.44 
.58 


+0.06 
-0.03 
+0.10 




Oct. 17 


lAZs-0 18 


00.32 


+0.03 




18 


1 — 


.33 


+0.04 




19 


t 


.25 


-0.04 




22 


1 — 


.24 


-0.05 




23 


1 — 


.33 


+0.04 




Nov. 13 


1A24-0 12 


19.79 


+0.11 




14 


1 — 


.61 


-0.07 ; 




15 


1 — 


.62 


-0.06 


0.5 


16 


1 — 


.68 


-0.00 

1 


1 


Dec. 15 


lAls-O 12 


49.76 


+0.07 i 


0.5 


18 
1885. 
July 2 


lAZg-l 05 


.62 
47.27 


-0.07 ! 
-0.07 


0.5 


6 


1 — 


.32 


-0.02 




7 


1 — 


.40 


+0.06 




8 


1 — 


.41 


+0.07 




14 


1 — 


.28 


-0.05 




15 


1 — 


.40 


+0.06 




19 

1 


1 — 


.28 


-0.06 





The observation equations in the above table have been given equal 
weights, with three exceptions. 

The equation for November 15, 1884, has been given half weight, for 
the reason that the first time determination at Springfield on that date 
was imperfect, owing to partial cloudiness. 

Half weight has been assigned to the equation for December 15, 1884, 
because of unusually bad seeing, which was recorded both at Saint 
Louis and at Bolivar. The equation for December 18, 1884, is given 
half weight on account of unfavorable conditions at Bolivar. During 
the afternoon and evening of December 18 the temperature fell rapidly, 
reaching— 50 F. about the time of the exchange off signals. As a re- 
sult of this change in temperature the inclination of the horizontal axis 

(294) 



WOODWARD.] PERSONAL EQUATION. 123 

of the transit iustrameut underwent a progressive change of consid- 
erable amount. Care was taken to read the striding level for every 
star observed, but the deduced level corrections were less precise than 
usual. The Bond & Sons chronometer used in the chronograph cir- 
cuit behaved fairly well, apparently, but the Blunt & Nichols chro- 
nometer, exposed to a free circulation of the air, froze up and stopped. 
The chronographic record was also somewhat less perfect than usual, 
it being necessary to use a pencil instead of a pen, as. the ink for the 
latter froze. 

The result for September *J, 1884, in Table YII, has not been used, for 
the reason that the observations at Saint Louis on that date were made 
by Mr. Eamel, whose personal equation relative to the writer has not 
been determined. 

Forming and solving the normal equations, and computing the prob- 
able errors, there result — 



m. 8. s. 



^h-o 


19 


36. 155 ±0.022 


JJ2=0 


23 


55. 475 ±0.022 


Jh=0 


18 


00. 294 ±0.020 


Jk=0 


12 


19. 683 ±0.024 


J/5=0 


12 


49. 690± 0. 045 


/lk=l 


5 


47. 337 ±0.017 



(17) Corrections for personal equation. — It remains now to correct the 
results just derived fur personal and instrumental equation, or for the 
last three terms of the second member of equation (12). 

As already stated in setition 12 the observations for personal equation 
in 1884 were all made at Saint Louis, both observers using the same in- 
strument (Professor Pritchett's). This method of determining personal 
equation is not a good one. It is inadequate to determine personal 
equation proper unless the transits habitually used by the observers 
are precisely alike and gives no clue in any case to the magnitude of 
the quantity {y,—y„) of equation (12). However, as the primary object 
of the longitude work of 1884 was the fixation of positions within the 
limits of probable plumb-line defections, the method adopted for deter- 
mining personal equation was thought suf&cient. 

Eeferring to pages 84 to 87 of the time work we have the following 
results for relative personal equation, i. e., for Pe-P„ of equation (12): 

8. 

1884. August 12, P,-P„ = + 0.01, 

13, = + 0.05, 

December 22, = + 0.16, 

23, = + 0.23. 

These results mean that Pritchett observes the transit of a star later 

than Woodward. 
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If these were the only data we possess concerning the relative per- 
sonal and instrumental equation it would probably be best to apply 
the mean of the above results to each of the longitudes {^l) determined 
in 1884. But the more complete observations made in 1885, when each 
observer used his own transit and apparatus, gave so much greater a 
value for the relative equation^ that we believe they should have a con- 
trolling influence in deriving the correction to be applied to the longi- 
tudes of 1884. 

The results obtained in the personal equation work of 1885 are given 
in the final column of Table VI. These results are the values of JAi and 
JA,, as defined by equations (1 1 ). Pritchett's transit was west of Wood- 
ward's 129 inches, or 0^009. On June 10, June 14, July 24, and July 2^ 

^A considerable part uf this .apparent change in personal equation is undoubtedly 
due to tbe fact that the transit key uoed habitually by me requires much less pres- 
sure to bi^eak the circuit than Professor Pritchett's key, which was used in the per- 
sonal equation work of 1884. Through the courtesy of Prof. J. R. Eastman, U. S. 
Navy, who placed his personal equation machine at my disposal, experiments have 
been made to determine my absolute equation both with the small key habitually 
used and with a large key of the same form and about the same stiffness of spring 
as Professor Pritchett's key. The results of these experiments are given in the table 
below. An individual result is derived from the times of transit over five threads 
in combination with the times of the immediately succeeding transit in the opposite 
direction over the same threads. The values in the fourth and fifth columns are 
arithmetical means of the individual results in the corresponding horizontal lines, 
and the results in the last column are differences between the meand of the results 
In the two preceding columns for the respective dates. The minus sign indicates 
that the observer is late in recording a transit. It may be added that in making 
the observations I was conscious of some difficulty in applying suitable pressure to 
the large key immediately after having observed with the small key. This may ac- 
count for the tendency shown by the results for May, 1887, to observe earlier with 
the large key directly after using the small key than I did before using the small key. 

Results for absolute personal equation. 



Date. 


Key. 


Individual results. 


Mean values. 


Mean. 


Large 
key (1). 


Small 
key (2). 


(l)-(2). 


1886. 
Nov. 23 
23 

1887. 
May 28 
28 
28 
29 
29 
29 
29 
29 
29 
29 


Large 
SmaU 

Large 
Small 
Large 
Large 
Large 
Small 
Small 
Small 
Large 
Large 


.«. 8. 8. 8. 8. 8. 

—.112,— .112,— .106. 

— . 088, — . 094, — . 071, — . 059. 

— . 130, — . 095, — . 105, — . 100, — . 080, — . 095. 

— . 005, — . 035, — . 010, — . 020, +. 005, — . 040. 

— . 060, — . 085, — . 030, — . 050, — . 090. 

— . 175, — . 130, — . 110, — . 130, — . 100, — . 106. 

— . 110, — . 110, — . 090, — . 090. 

— . 015, — . 010, — . 005, — . 035, — . 050. 

— . 055, — . 020, — . 040, — . 055, — . 020. 

— . 070, — 030, — . 065. — . 105. 

— . 065, — . 075, — . 065, — . 086, — . 056, — . 066. 

— . 090, — . 105, — . 115, — . 085. 


8. 

—0.110 

—0. 101 

/-^.061 
—0.125 
—0.100 

—0.068 
—0.099 


8. 

—0.078 
-0.017 

—0.023 
—0.038 
-0.067 


8. 

—0.032 
—0.064 

—0.066 
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the time-pieces were compared at two or more epochs, so that a result 
for personal equation for either of these dates depends on the epochs of 
<}omparison for the same date. The values of JAj, z/Ag, their half sum 
and half difference, together with the dates and epochs, f, of compari- 
son, are collected in Table YIII. 

Table VIII. — Results of personal equation work of 1885. 



Date. 


Local sidereal 
time of com- 
parison t. 


AA, 


AKi 


i(AA24-AA,) 


1 
J(AA2— AAi) 


1885. 
June 10 


h. 
14.88 


8. 

4-0.21 


8. 

4-0.19 


8. 

4-0.200 


8. 

—0.010 


10 


16.40 


-fO.41 


4-0.45 


4-0. 430 


4-0. 020 


12 


14.79 


4-0.28 


4-0.30 


4-0.290 


4-0. 010 


14 


15.50 


4-0.26 


4-0.25 


4-0.255 


—0.005 


14 


16.05 


4-0.29 


-hO.29 


4-0. 290 


4-0.000 


14 


17.06 


4-0.37 


4-0.36 


4-0. 365 


—0.005 


July 24 


16.85 


4-0.31 


4-0.33 


4-0.320 


4-0. 010 


24 


17.55 


4-0.32 


4-0.32 


4-0. 320 


4-0.000 


24 


18.52 


4-0.32 


4-0.34 


4-0.330 


4-0.010 


26 


16.30 


4-0.52 


4-0.55 


4-0.535 


4-0.015 


26 


16.80 


4-0.45 


4-0.45 


4-0.450 


4-0.000 


26 

1 


17.22 


4-0.36 


4-0.38 


4-0. 370 


4-0. 010 



The results given in the fifth column of this table for the dates when 
more than one comparison of time-pieces was made show, with the ex- 
ception of the results of July 24, that the rates of the time-pieces de- 
duced from the observations differ considerably from their actual rates. 
The discordances must be attributed in part at least to changes in per- 
sonal equation, and they show clearly the desirability of having more 
than a single comparison of time-pieces on any night in such work. 
The most striking changes are indicated in the results for June 10 and 
July 26. For reasons which will be assigned presently the results for 
June 10 are less trustworthy than those of the other dates ; but it may 
be observed that the rate of the Saint Louis clock (see rate for June 
10, Table lY, and comparisons in Table Y) is about three times as great 
as would come from the Survey chronometer through the comparisons. 
The results for July 26 are likewise markedly discordant amongst them- 
selves and with the results for other dates; but there is no adequate 
reason for assigning them anything less than full weight. It will be 
remarked, however, that the rate of the Saint Louis clock (see Table 
lY) has a sign opposite to that of its daily rate from June 12 to July 26 
and to the sign of its rate deduced from the comparisons with the Sur- 
vey chronometer.^ 

In order to derive the proper mean value of J(JA2+^Ai) for the 

dates when two or more clock comparisons were made, we must know 

-« — — — — — — 

*It is proper to state in this connection that Professor Pritchett has kindly taken 
the trouhle to verify our reduction of his observations of July 26. 
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the relative weights of the individaal valaes. Beferring to eqaatiou (7) 
it will be seen that the adopted correction to either time-piece at any 
time r+V is of the form — 



ill which 



JV+w(JV'-^V)=(l-w)JV+mJVS 



Co — *0 



(15) 



Assuming the probable errors of J V ^nd AW eqaal, the weight of the 
above correction (15) is, if we assign anit weight to a single clock cor- 
rection, 

^ (16) 



tr= 



l_2m+2m^' 



This weight applies to the correction for one time-piece only. But since 
any value of J( JA2-I- JAi) involves the difference of two such corrections 
and has a weight proportional to 

[2-2(m+w)-|-2(m2+n2)J-i 

in which m and n are nearly equal, we may use (16) for computing the 
required weights. 

The epochs tj and V are given in Table IV. Hence we derive the 
following table of weighted mean values, together with the data on 
which they depend : 

Data for w^hU and weighted mean values o/i(-<^/l3-f JAi). 



Date. 


eo"-<o' 


T 


m 


V) 


Individual 
values. 


Weighted 

mean 

values. 


Weiffhts 
means. 


1885. 


h. 


h. 






i. 


«. 




Jnue 10 




0.7 


0.4 


1.92 


+0.200 






10 


1.7 


2.3 


1.4 


0.47 


4-0.430 


+0.245 


2.39 


12 


1.5 


0.6 


0.4 


1.92 


+0.290 


+0.290 


1.92 


14 




0.2 


0.2 


1.47 


+0.255 


\ 




14 




0.8 


0.7 


1.72 


+0.290 






14 


1.2 


1.8 


1.5 


0.40 


+0.365 


+0.284 


3.59 


July 24 




0.0 


0.0 


1.00 


+0.320 






24 




0.7 


0.6 


1.92 


+0.320 






24 


1.1 


1.6 


1.5 


0.40 


+0.330 


+0.321 


3.32 


26 




0.0 


0.0 


1.00 


+0.535 






26 




0.6 


0.6 


1.92 


+0.450 






26 


1.0 


LO 


1.0 


1.00 


+0. 370 


+0.461 


8.92 



The mean value 0^.245 for June 10 is, for two reasons, entitled to less 
weight than that assigned to it in the above table. In the first place, 
the Survey transit had been mounted during the afternoon of June Id, 
and its foot plates were set in cement only a few minutes before be- 
ginning work. On this account the horizontal axis of the instrument 
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had a less stable iaclination than usaal. The amoant of the inclination 
was' so great at the end of the first time determination that it was ad- 
justed by the foot screws. This adjustment is the cause of the change 
of azimuth shown in the time work. In the second place, Professor 
Pritchett's clock (Howard No. 225) did not seem to work as well as 
usual. It apparently underwent a sudden change some time between 
the two time determinations. Suspecting its performance was untrust- 
worthy, Professor Pritchett used his other clock (Howard No. 214) in 
the subsequent work. For these reasons we shall diminish the theo* 
retical weight 2.39 of the table to 1.20 in deriving a value for the rela- 
tive personal equation from the June observations. 

Applying the weight just mentioned to the mean for June 10, and the 
tabular weights to the mean values for June 12, June 14, July 24 and 
26, we find, 

June 10-14, 1885, J(j;\2+ JAi)='+0.279 with weight 6.71. 
July 24-26, 1885, i( JA2+ JAi>c=-t-oi391 with weight 7.24. 

The weights of these results are so nearly equal that we may assume 
them to be equal for all further purposes. 

Eeferring now to equation (12) and introducing the above values of 
J(JA«+ JAi) we have 

Pe-^«,+y*-y«+J(^e-^w)=^^-0».279, June 10-;14, 1885. 

= JA-0-.391, July 24-26, 1885. 

<-. 
Here -^A=:+0".009, as stated above, and as Pritchett was west of 
Woodward for the personal equation work and east of him for the lon- 
gitude work, the correction for personal and instrumental equation to 
the longitude is 

+0-.270, June 10-14, 1885, 
+0-.382, July 24-26, 1885. 

These results, like those obtained in 1884, mean that Pritchett ob- 
serves the transit of a star later than Woodward. The mean of these 
two results is 

+0».326±0».038, 

the probable error being derived from the discrepancies between the 
individual values and the mean. We shall use this mean value to cor- 
rect the longitude difference of Saint Louis and Albuquerque, or J2^ 
in section 16. 

Collecting now all the data obtained in 1884 and 1885 for relative 
I)ersonal and instrumental equation, taking means of the values for 
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Aagast 12 and 13, 1884, and for December 22 and 23, 1884, and assi^- 
ing mean dates, we have these resalts : 

August 12.5, 1884, +0».030, 
December 22.5, 1884, +0".195, 
June 12. , 1885, +0^270, 

July 25. , 1885, +0^.382; 

The difference bstween the results of 1884 or those of 1885 is not 
greater than may be attributed to accidental errors and to changes in 
the relative equation itself. But the considerable discrepancy between 
the results for the two years is iDrobably due to an actual difference in 
Woodward's equation according as he uses his own or Pritchett's ap- 
paratus. Assuming this to be the case, let x be the relative equation 
when both observers use Pritchett's apparatus and y the increase in 
the equation when each observer uses his own apparatus. Then the 
above results give the following system of loosely-connected observa- 
tion equations : 

X — 0«.030=i?, , 
X — 0*.195=t?2, 

a?+y-0^270=l73, 
, iT+y— 0^382=i?4. 

Giving equal weights to these equations there result 

ir=+0M12±0».048, 

y=+0».2U±0«.068, 

x+y= -f-0«.326± 0-.048. 

This value of x+y will be applied to the longitude differences de- 
termined in 1884, or J/i . . . AU of section 16. It is the same as 
the correction de;rived above for the longitude difference determined 
in 1885, the only effect of the personal equation work of 1884 being to 
increase the probable error. 

(18) Transmission times, arrangement of circuits^ and instrumental 
equation. — The half sum of the transmission times, or the values of 
i{x^+x„) of equation (13), shown in the last column of Table VIII, are 
small, being no larger, in fact, than can be safely attributed to errors 
in the comparison times read from the chronograph sheets and to errors 
in the adopted clock rates. The quantity i{x^—x„), which appears in 
equation (12), may therefore be neglected as inappreciable for the per- 
sonal equation work of 1885. 

The half sums of the transmission times for the longitude work, 
given in the last column of Table VII, require for their proper inter- 
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pretation certain information as to the arrangement of the electric cir. 
cnits connecting Saint Louis and the several field stations. The routes 
of these circuits and their approximate lengths are as follows : 

Saint Louis to Oswego, Kans. , via Pierce City, Mo ...» miles . . 360 

Elk Falls, Kans.y via Kansas City,Mo do... 479 

Fort Scott, Kans., via Sedalia, Mo do... 299 

Springfield, Mo do... 238 

Bolivar, Mo., via Springfield, Mo do... 277 

Albaquerque, N. Mex., via Kansas City, Mo., and Pueblo, Colo., 

miles 1,300 

For the Oswego work there were repeaters at Saint Louis and at 
Pierce City. For the Elk Falls work there were repeaters at Saint 
Louis and Kansas City. For the Fort Scott, Springfield, and Bolivar 
work there were no repeaters. For the Albuquerque work there was a 
repeater at Pueblo on July 2, 14, 15, and 19, and a single circuit July 
6, 7, and 8. 

Taking the means of the half sums of the times contained in Table 
VII and condensing the information just given we have the following 
table of data pertaining to the transmission times for the several sta- 
tions : 

jyansmisHon timeSy lengths of oircuitSj etc. 



Field station. 


Average value 
of 


Number of 
repeaters 
used. 


Approximate 

total length of 

telegraph line. 


Osweso - 


t. 

+0. 103 

0.094 
0.050 
0.050 
0.035 
0.082 
0.072 


2 

2 
Kone. 
Kone. 
Kone. 

i 
None. 


MiU8. 
360 

479 

299 

238 

277 

1,300 

1,300 


Elk Falls 


Fort Scott 


Springfield 

Bolivar 


• 

AlbuQifeiaae .......'..... 


Albaqaerque 



The times in the second column of this table are considerable, espe- 
cially for the circuits connecting Saint Louis with Oswego and Elk 
Falls, wherein two repeaters were used, and for the long line from 
Saint Louis to Albuquerque. In all cases these times involved the sums 
of the action times of three relays in addition to the action times of the 
repeaters. If we assume that the transmission time of the electric im- 
pulse is inappreciable in comparison with the action times of the relays, 
the above results (dividing them by 5, 5, 3, 3, 3, 4 and 3, respectively) 
indicate for the average action time of a relay (or repeater) intervals 
varying from 0».012 to 0".024. 

The above data embrace all the observational evidence, at present 
available, bearing on the magnitudes of the half differences of the 
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transmission times or the quantities i{x^—x„) which affect the longi- 
tude differences. 

From this evidence it seems practically certain that Hx^-^x^) can 
not in any case exceed two or three hundredths of a second, since such 
an amount would require an average difference in the action times of 
the relays concerned in sending and receiving signals as great as the 
total range in the average action times deduced above. For the work 
of 1884 the chronograph and clock relays at Saint Louis differed some- 
what from those at the field stations. In 1885 the electric apparatus 
at Saint Louis was a duplicate of that used at Albuquerque, except as 
to the chronograph relay. In the latter year also the common 150-ohm 
main line relays used in 1884 for receiving signals were replaced by 
high resistance (350-ohm) relays having short hollow cores. The action 
times of these relays is considerably less than the action times of the 
common main line relay ; and on account of this fact, together with the 
fact that the electric apparatus of the two observers differed only in 
the chronograph relays, it is thought that the quantity i{x^—x„) can 
not be appreciable for the Albuquerque longitude. For the longitudes 
determined in 1884, however, the correction ^{x^—x„) may possibly 
amount to a few hundredths of a second, but as we can neither assign 
its magnitude nor sign we must regard it as a source of uncertainty 
and attach to it a suitable probable error. Considering, as above, that 
there is appreciably no probability for an actual error of d=0".03 Irom 
this source we shall be on the safe side in estimating it 0^01 as the cor- 
responding probable error, since it would permit an actual error of 
ztO^.OS. 

(19) Adopted corrections for personal and instrumental eqtiation, — 
Adopting ztO^.Ol as the probable error of J(a?, — j?,„) for the work of 
1884, we have finally, from section 17, for the corrections for relative 
personal and instrumental equation, or the last three terms of equation 
(12), the following values: 

For 1884: P,-P„+ y,-y^-fJ(iP,- a? J =.f0.«326± O3.O49 
For 1885: Pe-P„+ y,^ y„+ i(x,^ x„) =+ 0«.326 ± C-.038 

(20) Adopted longitudes. — Applying these values to the values of Ji, 
given in section 16, we have for the longitudes of the several field sta- 
tions or piers, relative to the pier at Washington University, Saint 
Louis, these results : 

West of Saint Loais. 
7i. fn. 8. 8. 

Oswego, jfcans 19 36.481 dt: 0.054 

Elk Falls, Kans 23 55.801 dt: 0.054 

Fort Scott, Kans 18 00.620 =L 0.053 

Springfield, Mo 12 20.009 =L 0.054 

Bolivar, Mo 12 50.016 =L 0.067 

Albuquerque, N. Mex 1 05 47.663^0.042 

(302) 



wooDWABD.] DEFINITIVE LONGITUDES. 131 

The longitude relative to Greenwich of the transit pier at Saint Louis 
(1881 to 1884, both inclusive) has been determined by the U. S. Coast 
and Geodetic Survey. The adjusted value of this longitude, given on 
page 423 of the report for 1884 of the Coast and Geodetic Survey, is : 

6^ 00°^ 49M63. 

Before the longitude of Albuquerque was observed in 1885 the pier, 
at Saint Louis was moved 6 feet or 0^005 west of its former position. 

Hence, by addition, we get the following values for the longitudes of 
the several stations relative to Greenwich : 

h. fn, 8. 

08wego,Kan8 6 20 25.644 

Elk Falls, Kans 6 24 44.»64 

Fort Scott, Kans 6 18 49.788 

Springfield, Mo 6 18 09.1M 

Bolivar,Mo 6 18 39.179 

AJbuquerque, N. Mex 7 00 36.831 

Probable errors are not assigned to these results, for the reason that 
no probable error is given in the report of the U. S. Coast and Geodetic 
Survey, referred to above, for the longitude of Saint Louis. If we esti- 
mate^ the probable error of the longitude of Saint Louis to be ±0».06 
the probable errors of the above longitudes will vary from ±0",065 fot 
Albuquerque to ±0».084 for Bolivar. 

1 In the Report for 1884 of the Coast and Geodetic Survey, page 427, the probable 
errors of the adjusted longitudes of Washington and Cambridge are given as ±0'.042 
and J30».041, respectively. ' The probable error of the adjusted longitude of Saint 
Louis must be somewhat greater than these values, though probably not quite so 
much greater as J^O^.OS. 
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TABLE OF GEOGRAPHICAL POSITIONS. 

(21) Collecting the weighted mean latitudes from Table II, coDvert- 
iug the above longitudes from time into arc, and applying the co- 
ordinates of points determined geodetically relative to the several 
piers, we have the following tables of geographical positions : 

Table IX. — Geographical positions in Kansas. 



Descriptions of points. 



Latitude. 



Longitade. 



Astronomical pier, Oswego, Labette Ck>imty 

Northwest comer of township 33 south, range 21 east, La- 
bette Ck>anty [ 

Soathwest comer of section 6, township 33 south, range 21 east, ; 
Labette County i 

Spire of Methodist church, southwest comer of Second av- 
enue and Illinois street, Oswego 

Spire of Baptist church, southeast comer of Third avenue and 
Merchant street, Oswego 

Spire on cupola of school house, block 11, Oswego 

Spire on cupola of court house, northwest comer of Sixth av- 
enue and Merchant street, Oswego 

Spire on cupola of engine house, northwest corner of Sixth 
avenue and Cummercial street, Oswego 

Astronomical pier, Elk Falls, Elk County 

Southeast comer of township 30 south, range 11 east. Elk 
County 

Southeast comer section 10, township 31 south, range 11 east. 
Elk County 

Southwest comer section 10, township 31 south, range 11 east. 
Elk County 

Quarter section comer south side section 10, township 31 south, 
range 11 east. Elk County 

Spire Methodist church, i;ortheast comer of Eighth and 
Cherokee streets, Elk Falls 

Astronomical pier. Fort Scott, Bourbon County , 

Spire of Congregational church, northeast comer National av- 
enue and Orange street. Fort Scott 

Spire on cupola of Central School, on square bounded by 
Chestnut street, National avenue. Orange street, and Jud- 
son street, Fort Scott 

Stand pipe of Fort Scott water works 

Flag staff in national cemetery. Fort Scott 

Southwest comer of township 25 south, range 25 east, Bourbon 
County 

Southeast comer of section 31, township 25 south, range 25 
east, Bourbon County 

Quarter section comer south side section 31, township 35 south, 
range 25 east, Bourbon County 



o 


/ 


" 1 


o 


/ 


// 


37 


00 


59.81 : 

1 


95 


06 


24.66 


37 


12 


33.38 ; 

t 

1 


95 


09 


26.37 


37 


U 


41.00 1 

i 


95 


09 


26.31 


37 


10 


13.24 


95 


06 


32 11 



37 10 09.45 
37 10 09.00 

37 09 58w93 

37 09 58.80 . 
37 22 03.64 

37 23 18.08 

t 
37 21 33.89 '. 

37 21 33.83 ' 

i 

37 21 33.82 

I 

37 22 19.87 
37 50 25.76 : 

37 50 15.20 I 



37 50 17.28 
37 49 5L 08 I 
37 49 2L14 I 



37 49 13.75 . 
I 
I 

37 49 13.79 ; 

37 49 13.73 



95 06 
95 06 



22.16 
4&64 



95 06 24.06 



05 06 

96 11 

96 08 

96 10 

96 11 

96 11 

96 11 

94 42 



28.66 
14.46 

82.13 

49.67 

55.21 

23.45 

22.79 
26.75 



94 42 26.91 

94 42 28.19 

94 42 58 13 

94 41 33.04 

94 42 48.78 

94 41 42.71 

94 42 15.84 
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Table X. — Geographical positions in Missouri, 



Description of points. 



Latitude. 



Astronomical pier, North Springfield, Greene County 

Southwest comer of township 30 north, range 21 west, Greene 

County 

Quarter section comer on west side of section 1, township 29 

north, range 22 west, Greene County 

Fli^ staff on water works, North Springfield 

Spire on Drury College chapel, on northwest comer of Benton 

avenue and Center street. North Springfield 

Flag staff on Ozark Hotel, North Springfield 

Center of section 13, township 29 north, range 22 west, Greene 

County 

Spire of Catholic church, on northwest comer of East Locust 

and "Webster streets, North Springfield 

Southwest comer of section 7, township 29 north, range 21 

west, Greene County 

Astronomical pier at Bolivar, Polk County 

Quarter section comer on south side of section 12, township 83 

north, range 23 west, |*olk County 

Pinnacle on cupola of school house on north side of Locust 

street, and west of north Main street, Bolivar 

Southwest comer section 1, township 33 north, range 23 west, 

Polk County 

Southwest pinnacle on cupola of Southwest Baptist College, on 

square bounded by Maupin, Mill, College, and Clarke streets, 

Bolivar 

Center of dome of court house on south side of East Main street, 

Bolivar 

Spire of Methodist church, on east side ofNorth street, Bolivar. . 
Northeast comer of township 33 north, range 23 west, Polk 

County 



o / // 

37 13 15.96 

37 16 30.65 

37 16 14.32 

37 14 03.26 

37 13 06.66 

37 13 51.56 

37 13 10.16 

37 13 42.01 

37 13 35.95 

37 36 35.22 

37 36 48.25 

37 37 0L87 

37 36 47.03 

37 36 31.34 

37 36 53.38 

37 36 58.28 

37 37 38.25 



Longitude. 



O I // 

93 17 17.58 

93 17 50.62 

93 17 34.33 

93 17 35.36 

93 17 16.74 

93 17 16.69 

93 17 0&59 

93 17 05.25 

93 16 34.74 

93 24 47.68 

93 25 31.45 

93 24 47.75 

93 24 44.95 

93 24 44.78 

93 24 3a00 

93 24 34.33 

93 23 35.02 



Table XI. — Geographioal positions in New Mexico, 



Description of points. 


Latitude. 


Longitude. 


Astronomical pier at Albuauerciue, N. Mex 


o / // 
35 04 32.40 

35 05 13.26 

35 05 09.70 

35 04 59.78 

35 05 02.25 

35 05 03.12 


o / '/ 
106 39 12.47 

106 39 35.66 

106 39 28.04 

106 39 21.02 

106 39 11.64 

106 39 11.00 


Section comer common to sections 17, 18, 19, and 20, township 

10 north, rftngn 3 n|^(|t, N«W MexiCO , t 


Catholic church cross, on northwest comer of Copper avenue 
and Sixth street. Albuouerone .,.,--.-.- 


San Felipe Hotel flag staff, on the southwest comer of Gold 
avenue and Fifth street. A.lbnanerane 


Armijo House flag staff, on southwest comer of Bailroad 
avenue and Third street. Albnaueraue ...-^r , 


Grant Block flag staff, on northwest comer of Bailroad avenue 
and Third street. Albnaneraue x . ^ .^. 
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